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Preface 


The purpose of this book is to present a comprehensive and critical 
review of the extensive research on sensory deprivation which contrar) to 
many predictions that it would be a passing fad has continued to be a 
thriving area of investigation since the initiation of the McGill University 
studies in the early 1950 s This persisting and world wide mierest has oc 
cutred not only because of some of the dramatic effects of sensory depriva 
tion eg hallucinations but also because it lias proven to be a useful 
technique in the study of various topics such as brain function stress per 
sonahty and motivational theory and applied psychology During the 
fifteen year period under review research on sensory deprivation has 
passed through several stages first a series of exploratory studies seeking 
characteristic phenomena second a stage of greater methodological rigor 
emphasizing the use of control baselines and more refined measurement 
techniques and third the current stage of parametric studies appraising 
the specific role of various variables involved in iJie complex sensory dep- 
rivation situation eg social isolation confinement recumbency and the 
individual contribution of the various sense modalities Numerous thffi 
cult problems however still remain to be investigated The identification 
of these problems and suggestions for their resolution are among the 
major objectives of the book 

The idea for this book originated in a symposium entitled Sensory 
deprivation research Where do we go from here? presented at the 1961 
annual meeting of the American Psychological Association One answer 
was that one place to go would be to a thorough consideration of what we 
knew what we had some guesses about and what remained unexplored 
With tins background the plans for the present book were laid Light in 
vestigators actively engaged in sensory deprivation rescarcli were each 
asked to prepare a thorough and critical review of one or more topics with 
which they were most conversant or which most appealed to them In 
order to minimize inaccuracies and insure a comprehensive coverage of 
the topics each contributor was asked to circulate Ins first draft to the 
other contributors for suggestions and criticisms These evaluations to- 
gether with those of the editor were then forwarded to each author for 
Iks consideration in the preparation of the final draft 

Although a comprehensive coverage of the materia) on stnvory 
deprivation has been achieved no ittcmpt has been made to review the 
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Bttnme research on such related toptcs as monotony, effects ot early 

sensory resmetton and maternal and cultural depmatton References to 
resrets articles on these topics, honcsec, hasc teen prosided in the lux* 
This volume has been written primarily for the graduate student 
and the mature invesugalor The student mill find the booV. of aaluc in 
pTOMding him wnh historical background material for oncntation pur- 
poses a familiarity with different sensory deprivation procedures a broad 
coverage of experimental findings on a variety of topics and a description 
of some theoretical formulations which base been advanced to account 
for the Tesults Numerous suggestions for future research are also pro- 
vided. For the mature investigator, the book wall sene as a means of 


bringing him up to date on a subject which has undergone a spectacular 
rate of growth particularly during the last ten years It will also sene as a 
useful reference work covering approximately 1,300 references to articles 
in journals and technical reports many of which are published in foreign 
languages Two bibliographies are provided one for the literature spe 
afically roenuoned m the text, and the other, a supplementary bibliog 
raphy, listing some articles not ated in any of the chapters (for a variety 
of reasons) those appearing since the completion of the manuscript, and 
finally a representauv e sample of articles on topics indirectly related to 
sensory deprivation 

1 am indebted to the many authors and publishers for their kindness 
m granting permission to reproduce quotations tables, and figures from 
their works Specific acknowledgments are made in the text I also wish 
to express my appreciation to Mrs Lynne Dobhs and Mr Louis Bayer for 
their invaluable assistance in the preparation of the bibliography, typing, 
and proofreading of the manuscript to Mr H Weiss for the preparation 
of some of the illustrations, and to the Defence Research Board, Canada 
(Project 9125-03) National Research Counal, Canada (APA290) and the 
National Institutes of Health (U.S P H.S Project MH0S748), for financial 
aid covering a pan of the dencal work Finally, 1 am grateful to my wife, 
lary, for her sympathetic understanding through the many months of 
my preoccupation with this book. 


J P z. 
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Introduction and 

Historical Background 
Peter Suedfeld 


About fifteen years hue passed since the first appearance of expen 
mennl reports describing the effects of sensory deprivation on human be- 
havior These reports originating at McGill University in Montreal 
Canada, were filled with exciting and unexpected findings Subjects who 
had been deprived of patterned sensor) input Ind complicated hallucina 
tions, showed intellectual and perceptual deterioration, became more sus 
ccptible to propaganda, and found the situation to be ver) unpleasant, 
frequently quitting the experiment in lajrJ) short order 

The publication of these findings evokes! interest among biological 
and behavioral scientists as well as among many laymen Here, trul), was 
a manipulation that made a difference— unlike so many pallid expenmen 
tai situations, a difference you could almost taste Legions of new partici 
pants flocked to the banner physicians psychotherapists, physiologists 
personality theorists and psychologists of all persuasions Suddenly, the 
McGill results were discussed in every textbook of introductory psychology, 
in symposia about space flight, in articles concerning brainwashing As 
researchers began to gather more know ledge ibout the new techniques rc- 
viewers noted its links to various other parts of the body of scientific 
knowledge, and theorists started to integrate the findings into systematic 
explanations lies appeared between more esrabbihed lines of imrstiga 
non and the new approach With continued research and thinking it has 
become obvious that these tics arc vitally meaningful and that a greater 
integration of related approaches in many areas is necessary for the ade- 
quate understanding of any one approach 


SENSORY DEPRIVATlONi HISTORICAL ROOTS 

Some of these related interests were first pursued decades be'orc the 
McGill work, and thus can lie considered historical roots esen though they 

The preparation of this <hiptrr wit ll^ol b> » IWetJ c it •W'ppwt 

t.nnl ftonlh e National In.nrurt o< Health The Ut? iml < J «* 

CitiTielt' an* KT»«efoltv atlnnwlet'setl 
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are still lively and active research areas Some major points of origin were 
studies of the effects of long term sensory and/or socnl dcpnvition during 
development and reports of relatively brief deprivation with adult orga 
msms The first of these dealt mostly with experimental treatments of infra 
human species while the latter typically involved human beings who were 
isolated in natural situations Among other sources of impetus were interest 
m exploratory activity (see chapter 6) neurophysiological advances (par 
ocularly the discovery of the reticular system) applied work on boredom 
and vigilance and the increasing popularity of theories of activation and 
arousal (see e g Fiske k Maddi 1961b) 

Oneway to identify the conceptual ancestors and relatives of cxpcri 
mental sensory deprivation is to analyze its significant features each of 
which turns out to be the main focus of other lines of investigation These 
main characteristics include the reduction of stimulus input lcscls the rc 
duction of stimulus sariability social isolation and confinement Thcrelc 
rant wort is of three major types experimental work with infrahuman 
species experimental work with human hemps anil obsersational-inclnd 
mg self-observational— reports from real life situations 

Reduced levels of St mulof on 

The reviews of Beach and Jaynes (I'M) Riescn (19Gla 19GG1 and 

effauoUimulu^red'" (19G1) experimental findings on the 

of some input mml t UC V° n 1 1,35 tjeen established that animals depriv etl 
( 7 ™'° n) dUn "5 development may suiter phys, 
become irrTefs.b De dCPmaUOn liS ' 5 lo " B damage may 

partllariy ,n tre^r T aa al “ ^ - behavioral decrements 
1961a and^l96&r The _ " d perce P ,ual ’earning (see especially Riesen 
been demonurated^by reMardi«s^ho«» raC,er,S i ,CS "*' C 

xensoc, input which w ? al th"^ "d as a " JZT* r ' r!l de P med o[ 

paradigm, (e g o[ stull , '°™ r ™ °P'™t conditioning 

mug I9a3 and one by Fox and otheJJl d h ‘ S c °- workers begin 

On the human l„ e l there at , “ ,962 > 

ante of the McGill experiments Von s'" ‘ ! ' Ud ' eS before ,he a PP«m 

tual problems of individuals whose con'* 1 en / 1932 ’ described the pcrcep- 
some researchers have drawn attemin l 8 ™"? calaracls "ere removed and 
niems accompanying deafness and hi t lC SOCIal antl cognitive decre 
, 962) and blindness (eg Myklebus? i960 Klein 

Reduced SI mulu. Vor ob 1 1 , 

a - — — 

'7' ean “"irid cd C ; n r,Chme "' undies ,n tins cate 

P-h-P wl „h encounter, a more " a jlT'™"’"™ 1 8™P a, a control 
aned environmen, than tile expenmen 
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tal group reared or kept in the usual cage situation. The study of the 
effects of enriched environments indicates the importance of stimulation 
in the development of young organisms. Copious work on gentling and 
handling has shown that these treatments in early life have generally bene- 
ficial effects upon the adult animal’s resistance to food deprivation (Wein- 
inger, 1953), water deprivation (Levine, 1957), and a variety of other 
stressors (Newton & Heimstra, 1960; Weinlnger. 1956; Ader, 1959). Behav- 
iorally, gentled animals show less emotionality in novel environments (e.g., 
Ader, 1957, 1959; Levine, 1959; Levine, Chevalier, & Korchin, 1956). Su- 
perior performance on learning tasks was shown by gentled subjects in dis- 
crimination problems (Bernstein, 1952) as well as in escape and avoidance 
learning (Barry, 1957; Levine, Chevalier, & Korchin, 1956). Handled ani- 
mals have also been demonstrated to be dominant in situations involving 
social competition (Levine, 1959; Rosen, 1958), in contradistinction to the 
submissive restricted animals of Melzack (1963) and King and Gurney 
(1954). 

Similar beneficial effects have been ascribed to moderate thermal 
stress (King & Connon, 1955; Newton 8c Heimstra, 1960), being repeatedly 
thrown in the air (Ader, 1959), and low-intensity electric shock (Denen- 
berg 8: Bell, i960; Mogenson & Ehrlich, 1958). Animals reared in environ- 
ments richer in manipulable objects and varying structures than the 
standard laboratory cage have also been shown to be superior in maze- 
learning ability (Forgays 8c Forgays, 1952; Bingham & Griffiths, 1952; 
Hymovitch, 1952). 

The effects of restricted environments during human childhood 
have, of necessity, been less extensively investigated. Dennis and Dennis 
(1951) stand alone in even approximating deliberate definition of the 
parameters of restriction. These researchers greatly reduced the normal 
amount of social interaction and the availability of manipulable objects 
(e.g., toys) in rearing twin giris until the age ol 13 months. The children 
were found to be abnormally slow in developing some complex motor 
activities: sitting alone, standing with support, anti visually directed 
reaching and grasping. These deficiencies were not due to muscular weak- 
ness or lack of exercise, since diffuse motor activity was almost continuous 
when die children were awake. 

Spitz <1945, 1946a, and 1946b), Goldfarb (1955), and Dennis (1960) 
have discussed the effects of institutionalization on children. Generally, 
individuals whose infancy was spent in the institutional environment, 
which is relatively poor in both social contacts and in variability ot physi- 
cal surroundings, base shown signs of low intelligence and abnormal 
passivity anil dependence. 

The well-known work or J. MeV. Hum {e.g., 1961, which provides a 
fine review) has pointed out the importance of environmental stimulation 
in the development of intelligence. Hunt’s research is perhaps the best 
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mental psychology the necess.ty for sufficient stimulus '“natality 
hood 

Soctol Isolation r 

Isolation has often been shossu to have effects similar to those o 
sensory stimulus reduction Beach and Jaynes (19a4) and Mekack ( ) 

base shown tile inappropriate sexual behavior of insects, birds, rats, 
dogs which had been reared tn isolation these responses include immature 
sex play, failure to respond to the call of other members of the species, 
and inability to discriminate (though not to perceive) sexually relevant 
cues Rearing animals tn isolation also makes them less viable when 
stressed (King &. Connon 1955) and such animals often display the diffuse, 
random actiMty which has been noted in subjects reared m seasonally 
restncme environments (Beach 5L Jaynes 1954) They are less gregarious 
than animals reared in communal cages (Beach & Jaynes, 1954) and are 
more disturbed and submissive in competitive situations (Scott, 1950, King 
k Gurney, 1954) The intensive work of Harlow (eg , Harlo-w Sc Harlow, 
1962) is perhaps the best known and certainly the best -written account of 
these effects A recent study (Lessac, 1966) has demonstrated for the first 
lime that isolation during the early developmental period not only p*e 
vents the normal manifestation ol various behavioral processes, but also 
actually destroys already developed abilities Lessac interprets these results 
as indicating that the organism s inhibitory processes hav e become adapted 
to low intensity, low \ariation input and lose their capacity to block the 
high level of stimulation wf licit the animal encounters upon release from 
isolation 

Temporarily isolated animals have also given evidence of behavioral 
and emotional disturbances (Kohler, 1927, Kissen, 1951) Further, it has 
betn demonstrated that animals undergoing a stressful approach avoidance 
conflict situation develop gastric ulcers more rapidly if they experience 
this situation alone than if they are with others (Conger, Sawrey, & Tur 
tell 1956 1958 Sawrey KWem. 1956) Mason (I960) has shown that when 
faced wuh an emotionally disturbing stimulus, monkeys become less emo- 
tional m the presence of another monkey-csen an unfamiliar one Davitz 
ami Mavm (1955) have reported a similar reduction of open field fear 
responses meats when an unafraid Tat was also present 

* I9S5) Ul ' described the personality of children who had 
pent then first year of life in almost complete isolation and their second 
ill, 7, m \~ 1 i»«* children when com 

Ci ' 0t Mm ‘ Ut tot reared with foster 

i, " c ir " ,m '"'^t t.«i tow,, tuntcplua , aMlty fe roorc 

' ' T'”"’" "7 »*') “ml >h„v.e,l „sm of ,md 

, ho, w„ r ,, ^ a . mllct , r 
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but at the same time hyperactive and restless They showed little affection 
tor others (cf the lack of greganousness and withdrawal from social stimuli 
ol clucks and duels reared in isoIanon-Beach and Jaynes, 1954) Isolation 
and confinement of “unwanted children has been shown to have similar 
deleterious cognitive and emotional results (Davis, 1940, 1947) The work 
most purely concerned with social deprivation in children, that dealing 
with lack of mother child interaction, will not be considered in detail 
here, since it concerns the importance of only one specific source of social 
stimulation, but the results of such deprivation are comparable to those 
following general social or sensory stimulus restriction (Ribble, 1943 
1944, Foss, 1961) The behavior of autistic and feral children also seems 
to be related to these kinds of deprivation (Gewirtz 1961, Bettelheim, 
1959), and it is interesting to note th3t the response of autistic children to 
painful stimulation (Kanner fc Eisenberg 1955) closely resembles the 
unadaptive responses of restricted dogs (eg M elzach, 1963) Another 
similarity is the inability of restricted children (Goldfarb 1955) as well as 
of dogs (Thompson fc Heron, 1954), to inhibit or delay responses Isolation 
in childhood lias also been mentioned as a causative factor m alalia 
(Kamz, I960) and apparent mental deficiency (Kratter, 1959) 

Isolation without reduction of the amount of patterned or total 
stimulation also lias disturbing effects on human adults The most dra 
matte literature here is anecdotal (see Leiderman & Stern 1961) dealing 
with the experiences of shipwrecked sailors, prisoners in solitary confine 
ment, explorers alone m the Arctic and Antarctic, and individuals accom 
phshing long journeys in one-man boats or aircraft Generally, the effects 
of such experiences include disturbances in attention and in organization 
of thought, labile and extreme affect, hallucinations and delusions, etc, 
all of which are similar to those reported by subjects in sensory depriva 
tion experiments (see Kubzansky, 1961b) Howard (1959) in reviewing the 
literature concerned with isolation and stress in human beings came to 
the conclusion that both children and adults responded more adaptively 
to stressful situations when they were with others than when they were 
alone 

Confinement 

It is difficult to say much about the effects of confinement per sc 
Most of the work on input reduction, variability reduction, and isolation 
also involves some degree of physical confinement or motor restriction, so 
that what we may call response deprivation is an integral part or sensory / 
social deprivation Tins is particularly true of the rejxirts concerning the 
experiences of human subjects, with lower animals more nearly pure 
restriction has sometimes occurred 

Restriction of the acuviiy of the limbs during early life has resulted 
m abnormal postural and motor behavior m adult a ns mils (Sissen, Chon, 

S. Semmes 1951) 1 he work of Clarke, Heron rcatherstonehaugh, Forays 
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and Hebb (19al) and of Melzad. and h.s associates (MetacV '9a' 1 
MelzacV ff Scott 19a7) has demonstrated the unadapuseness of me 
sponses emmed by dogs reared in restricting cages rshen they come mt 
contact tilth nos el stimuli Response to pam for example eientitentne 
animal clearly indicates that the stimulation has been perceived does no 
tale the form of successful escape or avoidance More striking perhaps is 
the extremely high let el of excitement ( freezing followed by rapid 
highly acme but apparently random exploration) evidenced by these dogs 
when they are first permitted to enter a new em ironment (MelzacV 196$) 
and the similar behavior of restricted rats upon being muoduced into a 
maze (Woods Ruclelshaus Bowling 1960) 

A concomitant behavioral result of restricted rearing is impaired 
learning ability Rats reared m small cages have been found to perform 
at an inferior level on maze problems (Bingham &. Griffiths I9a2 Hymo- 
\itdi I9a2 Forgays L Forgays 1952) Irrelevant response patterns in a 
discrimination situation fail to be inhibited while there is generally 
greater difficulty in learning visual discriminations (MelzacV 1963) 
smeted dogs also fail to attend selectively to innocuous but threatening 
visual and auditory stimuli (MelzacV 196$) 

There were also three practical problems which had a role in the 
interest generated by sensory deprivation One was the performance decre 
ment of individuals performing low variability tasks for long periods of 
time (eg radar operators truck drivers for a fine review see Fiske 1961) 
Another was the problem of getting along 1 m isolated groups such as 
nuclear submarine (and later spacecraft) crews fallout shelter confinees 
and polar station personnel-in Hay thorn and Altmans (1966) elegant 
phrase people who are alone together see chapter 11 of this volume 
The third w-as the public excitement over the so-called brainwashing 
technique used by the Chinese before and especially dunng the Korean 
War which reportedly involved sensory deprivation hie expenences (see 
e g„ Scnem 19G1 Lifton l%l and chapter 5 of this volume) 


CENTERS Of SENSORY DEPRIVATION RESEAPrw i 
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am! program* which have contributed significant net* data techniques or 
theories 1 apologue to those who were omitted either because of space 
linmaiinns or because of my own miscvaltiition-or ignorance particti 
nrh in die ease of foreign researrherv—of their wort 

/ McGill l/nnrrstty (Montreal) The group which in Jtfc] detel 
opcil the experiment'll sensor) deprivation technique (in their case 
homogeneous light and sound see hgure 2-1) was directed by Professor 
D O Hchb White the immediate stinnilm for the research was an inter 
t\t m Rtmnn am! Chinese “brainwashing mcastircs were taken of intcl 
Icctual perreptual affective motor and cJcctroencephilographtc as well 
as nttitudmal changes The results widely and rapidly disseminated led 
to imjKirt mt modifications m motivational ansi neurophysiological theory 
— including liebbs own— in establishing the ictne as well as reactive 
tendencies of human (icings Tlic students who conducted and reported 
the research (Ilebbs name apjicars on!> on technical and theoretical 
reports, not on the published research papers) were Woodburn Heron 
now pursuing related lines of rcscaich at MacMastcr University \\ H 
Deaton P K Dome \\ Maltatoo and the laic T H Scott It is (he work 
of ibese men that lent the original momentum to the research conducted 
b) soman) others and that remains even mm the most general!) known 
part of the literature The progrim ended m 195! 

2 Vr meet on Untirruly (Pnncelon hew Jersey) Jack A Vernon a 
physiological psychologist was prompted b) the curiosity of an under 
graduate student to set up the first darkness-silence sensor) -depm a uon 
program in 1935 He and a succession of graduate students went on to 
investigate philological sensor) perceptual motor cognitive motiva 
non al and attitude effects Among other findings this research program 
established the importance of exact definitions and classifications in the 
stud) of hallucinations and reported die first instance of intellectual mi 
provement as a result of sensory deprivation The program was terminated 
in 196-1 Members of the group who contributed to the output of the 
liberator) were John Hoffman (the undergraduate who started it all) 

D K Candland \\ L Gultck Harold SchifTman T A Marten T £ 
McGill L A Peterson K M Goldstein R J Grissom and Peter Sued 
fcld the last two of whom in turn have established sensory-depmation 
laboratories elsewhere 

3 National Institute of Mental Health (Dethesda Maryland) In 
1955-56 John C Lilly (a psychiatrist now famous for his research on the 
dolphin) invented the w iter immersion technique of sensory deprivation 
While its great demands on facilities have presented the technique from 
becoming widely used us dramatic nature has had some impact on popu 
Hr fiction (eg Deightons The I per css Hie 1962) Lilly used it to pro- 
duce one of the most detailed descriptions of the subjective experiences of 
a deprived individual and originated the concept of stimulus action 
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hunger sshichisnow widely used by sensory-depmation theorists Jay T 
Shurley, one of Lilly s associates, has gone on to establish his own labora 
tory (see paragraph 15 m this list) 

4 Boston City Hospital and Harvard Medical School A mixed 
group of psychologists and psychiatrists including J M Das is, S J Freed- 
man H U Greenbaum Milton Greenblatt P E Kubzansky, P H Lei* 
derman, W F McCourt. J H Mendelson and Donald Wexler, and 
headed by Philip Solomon carried out a long series of studies using 
respirator confinement as well as more consentional techniques (see Fig 
ure 2-5) Like most researchers in the field this group has in\ estigated a 
great \aneiy of sensory-depnsation phenomena and has also produced 
some good renews (notably kubzansky, 1961b) Perhaps the best known 
product of the group was the symposium solume, Sensory Deprivation 
(Solomon et al 1961. the symposium having been held in 1958), which was 
the first bools length publication in the field More recently, A Michael 
Rossi anil Solomon have conducted a number ot studies in svhich they 
rcinlorced an operant response hy early release from sensory deprivation, 
and Rossi particularly has been active in some of the theoretical contro- 
scrsies now deseloping among researchers 

Dute\tedl'lSm m ? Carol, no) Researchers a, the 

Duke Medical Center have included S I Cohen Bernard Bressler A 1 

of stress situations and n depmation as one of a class 

ftrences ,n the r«po n t LTn ' lo COnsider ^mdual dif 

as theoretically well-established”^' ^ T'" 8 30 as well 

independence) ^ sona ^ t > 'anable (field dependence 

HumRRO P'aalerp Col,/o™, 0 ) The 

amir) H Murphv as Ins principal coll l ' >WS lncIuded Seward Smith 
hailing and Myers .merest motiv 'n™T" Bc P nmn g ™h military 
admirable research from il, c very onset ot .i"*' p! ' cho, °S ls “ turned out 
ol the ties, equipped laborato^of ,b™ ■" >956 Possessors 

’•smfiran, romnbut.ons rhe snid ' j.l £“ F ' 8Ur ' ^ *«> made 

ariiiude rllce ml, "" oI d epr.sa„on 

tmn Perl,:,,,, „,e, r mw imponam wTl"l "T” b " ,:, '' OT . a " d ro S"' 
m awirrmem afiec, and .liZ " "'e area ol .he 
‘"<h a. .lie mood adjective c| «Y ,"" h *'« •lo'elopmenl ol in 
ni-tlianira, n,c,i„„ ol ™“ k , "'r subjective slrks scale and 

•.>^, , na,e,,, r ,„d ms , , nt||Cmiu ,' U"lor,„ n atd) the group did not 
Mi ,., 1 . "1 3 tttmlxrr ol teclinica] rr; lls<df 10 P rc senlerl 

1 ^-wlaril Imr,) „ a IkkAw'', ' ,asl rc P° rt (Myers, 
Itnok lengil, summary of the work. 
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which should he in the Itbnr) of everyone who is interested in this area 
i tyers and Smith are current]) engaged in similar researcli at the Naval 
Medical Research Institute Bethesdi Maryland 

7 Vrmemty of Manitoba John P Zubek one of Hebbs former 
colleagues at McGill University has since !9 j 9 carried on the Canadian 
work in sensor) deprivation which Hebb left in 1954 With a number of 
graduate student* technicians and consultants Zubek has used depma 
tion of umistnll) long durations (7 to 14 days) and v ary mg modalities 
with many dependent sari able measures to produce approximately 30 
publications to date His major interest is in the neurophysiological 
mechanisms involved and the laboratory at the University of Manitoba 
W mntpeg Canada is known for ns unique physical design (a large trans- 
lucent plexighs dome suggested by an aircraft canopy cover see Figure 
2-S) as well as for its detailed parametric studies 

S Unncrsity of Michigan (Atm Arbor ) A psychiatrist John C 
Pollard sv as mom a ted by the 1958 Harvard Symposium to initiate a 
series of studies at Michigan s Mental Health Research Center (see Figure 
2-8) Using female subjects in quantity for the first time he attempted to 
establish baselines for behavior in sensory deprivation and to compare 
these stress responses with the behavioral effects of various psychoactive 
drugs After seven I studies of this nature and the first experiment com 
paring the efTects of repeated deprivation sessions the group became best 
known for us emphasis on the importance of suggestion and expectancy m 
producing pseudo-sensory-deprivation phenomena These later writings 
have been a focus of theoretical controversy ever since Besides Pollard 
the major figures in this laboratory were a computer scientist Leonard 
Uhr and a clinical psychologist C W Jackson Jr who is currently head 
of another sensory deprivation laboratory (see paragraph 16 in this list) 

9 New > ork University AtNYUs Researcli Center for Mental 
Health Robert R Holt and Leo Goldberger teamed up to produce a 
small quantity of highly influential research which Goldberger is still con 
turning (see Figure 2-6) These investigators were the first to attempt a 
systematic study of personality varnbles as they affect the response to con 
finement using divergent types of subjects (e g actors vs college students) 
Rorschach testing etc They also identifier! what may be the crucial factor 
determining cogmtn e effects die complexity of the tasks to be performed 
a quality not considered by previous researchers 

10 Albert Einstein Medical Center ( Philadelphia ) This name is 
applied to a series of experiments directed since 1958 by Marvin Zucler 
man successively at Indiana University Medical Center Brooklyn College 
Adelphi University and currently at the Albert finscem Medical Center 
Moving from tank respirators to room confinement Zuckerman has pro- 
duced parametric studies (notably studies in which sensory deprivation 
social isolation and physical confinement were not confounded) bio- 
chemical assays and some of the best critical reviews extant His team also 
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de\ eloped the Affect Adjective Checklist and the Sensation Seeking Scale 
both widely adopted elsewhere Besides his longterm collaborator D V 
Biase and other coauthors (Harold Persky the biochemist and students 
such as Nathen Cohen Eileen Brockman Sheldon Levine Merry Haber 
and Angela Podkameni) Dr Zuckennan specifically requested that credit 

be gnen to his long suffering monitors and data analysts T R Hopkins 

and Katherine Lmk-whom he calls the unsuing (sic) heroes of sensory 
deprivation research (Zuckennan 1967 personal communication) 

11 Allan Memortal Hospital ( Montreal) A group of psychiatrists 
headed by the late Hassan Azima and including his wife Fern Cramer 
Azima and Paul Vtspo were the first to use sensory deprivation as a 
therapeutic tool In a bnef research program they investigated the possi 
bihues of anaditic therapy using the technique to develop a relation 
ship between the patient and the therapist based on the model of the 
mother infant relationship (Azima Vispo Cramer Azima 1961, p 144) 

12 Richmond (Virginia) T A Hospital H B Adams R N Carrera 
G D Cooper R G Gibby M H Robertson and H R Tobey a group of 
clinical psychologists m Richmond carried out between 1958 and 1963 a 
series ol studies on the improvement of the self image of psychiatric pa 
ticnis who underwent sensory deprivation and heard appropriate messages 
This research probably the most closely related of all to brainwashing 
» reviewed in chapter 5 

I) l os Angeles, California Eugene Ziskind a psychiatrist m private 
practice responded to a paper read by Hebb before the American Psy 
chiatnc Association in 1954 by investigating the possibility of setting up a 
senvory deprivation laboratory to study the induction of hallucinations 
and delusions Abandoning this attempt he instead produced the most 
lyitematic and useful observations of clinical sensoTy deprivation i e 
the effects of post-eye surgery patching (see chapter 10) His studies of the 
hypnoul syndrome and of visual imagery deserve more attention from 
researcher* than thev have received 
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technique (see Tigure 2-9) Usmg multisubject experiments and quantita 
me measures lie is making it possible validl) to compare the effects of 
tilts method with those of other sensory deputation situations 

16 Case II eslern Reserve University (Cleveland, Ohio) At the 
Frances Payne Bolton School of Nursing C W Jackson . J rj«pnj 
graph 8) is collaborating with seteral nurse psychologists (Rotelta Schta 
feldt Rosemary Ellis and Rosemary Rich) on stud.es of confined and/or 
sensomlty deprived pauents recovering from eje surgery or heart surgery 
(lee Chapter l5) Then major interest ,s ,n refining die existing indices of 

S " hie T^Zne State University (Neva Brunsioick Neiv Jersey) 

Peter Suedfeld (see paragraph 2) is pursuing a course of^tud^ on the 

cognitive effects of sensory deprivation ^der factors (see 

suasibiltty and the importance of personal,., and bird, -order 

ChaP ‘i5 ^University o, Bologna (Italy) ^'“^^“ffecfs’ofTn 5 
a program of research on the sensory ant pej P pub i is hed all m 

sory tlepr.vat.on Although several articles have 

Italian his work is unknown to most ””*8 number of studies 

19 Tohoku University (Senda, Japan) A Br«t.nu 

investigating many different phases o “ 7 (inc ]uding T Harm 

ned out by a large team of Japanese p > o M ohyama and 

H Ueno T Kato S Salto \ °“ a Became their papers are 

T Okuma) headed by Professor S not wdcly available here 

published in the Tohoku Psyc ‘0 og physiological effects has 

their work on hallucinations cognition 1 

lacked influence tPraeuc) Two psychiatrists Jan 

20 Psychiatric Research < ,f c paragT aph 11 ol this l.« 

Gross and Ludv.k Svdb followed <« P J/ preS ented several 

lead to study anachuc therapy rodll ced an excellent bibliog 

papers at tn.ernat.onal conferences and p 

raphy in wo ediuons Great Britain the Nether an 

Other researchers have oper Nt|r[ j, American workers w o 

and the USSR to say nothing of U« j ™ * lhal j have selected I lh«c 

I have not mentioned 1 want l , P ear jy pioneers (2) had rel J 
laboratories winch (1) "ere 7°7, u h Search on par.icularly mflu 

long life spans and/or (3) produced mud 

entnl ideas 


REVIEWS OF THE LITERATURE lo .nterested people 

A good review can he an mos. .minutely involved 

outside a field but perhaps even aleo[ .heart rccognn p 

One can obtain a coherent ' jev> 
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oserlooVed problems-or. more rardj, solutions-aml, best of all, gather 
leads for further progress in research ant! therapy 

It has been difficult to ret lets the sensory deprivation literature tor 
one thing it is tremendously diffuse, for another, it has been growing by 
leaps and bounds-the researchers Veep getting ahead of the reviewers 
The fact that workers from so many different backgrounds are m\o v 
calls for a review by either a Renaissance like master ol all trades, or by an 


equally diverse group 

Early reviews tended to focus on identifying problems and relevant 
variables This essentially, was the contribution of most of the chapters 
in Solomon el al (1961), the volume produced from the 1958 Harvard 
Symposium Solomon also published a useful review in 1957, and in 1959, 
"Wheaton attempted to identify the generalities found by researchers in 
the area and to compare these with reports of similar “real life” situations 
An anonymous review appeared m Lancet in 1959, and since then many 
English language and foreign language journals have carried similar re- 
views (eg. Brownfield, 19G4, Kenna. 1962. Okuma. 1962, Svorad, 1960, 
Zubek, 1964c Zubek, 1968b) Chapters about sensory deprivation have 
appeared in books as diverse in focus as Functions of Varied Experience 
(Fiske, 1961) The Manipulation of Human Behavior (Kubzansky, 1961b), 
Hallucinations (several chapters in West, 1962a), Personality Change 
(Haggard, 1964), Recent Advances tn Biological Psychiatry (chapters in 
Worns 1964), Psychological Aspects of Space Flight (Flaherty, 1961), and 
Progress in Physiological Psychology (Riesen, 1966) 

Among book length treatments of the field, other than the Harvard 
Symposium book. Brownfield (1965) attempts to discuss not only expen 
mental sensory deprivation, but also brainwashing and other related 
topics Necessarily, coverage is broad but shallow, the book provides a 
fairly good bibliography of relevant studies Schultzs Sensory Restriction 
(1965) is a narrower and deeper treavratwv, review «vg vnote of the lvVera 
ture and adding a theoretical framework which is used to synthesize some 
of the findings Vernon's Inside the Black Room (1963) is a discussion 
primarily of the Princeton program aimed at a nonprofessional audience 
and thus lacks references, statistics, and details, but is high in readability 
Desafjtrentation Experimental el Clinique (de Ajunaguerra, 1965) 
.s the only foreign language book m the field, and contains chapters 
mostly by foreign workers concerning the effects of sensory deprivation on 
various beiiav loral processes 


Among bibliographies two are llie most up-!o<late and die most 
tosnprclimsnc; and deters c special mention One is a mimeographed 

ZZ Z; "" 1 " mer 800 W Zubet. Dobbs' and 

^ ^ a P CT ' aIe listed alphabetical!) by author The bibhograpl.y 
“7 ''P n ' n ’«" al a "d Its mimeographed formal has the 
advantage ol timeliness appendices are easy to add The second com 
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piled by L SvAb and J Gross and its second edition (1966) appears in 
paperback book form Its 1,500 entries are grouped under categories {eg 
' Social Isolation and Sensory Deprivation by Detention ) which quite 
thoroughly cover not only experimental but also clinical and various 
field approaches The usefulness of this excellent work is limited only by 
the difficulty of producing new editions and by its relame lack of avail 
ability 


OUTLINE OF THE BOOK 

Part I of the book consists of a general familiarization with the back 
ground and basic problems of the area this introduction and a chapter on 
considerations of methodology and definition Part II the core of the 
book contains nine chapters Each of these discusses, interprets, and 
synthesizes the findings m one of the major areas of concern a descrip- 
tion of several variables which can affect deprivation results hallucina 
tions in various sensory modalities, cognitive and aititudmaj changes die 
motivational characteristics of deprivation effects on perceptual and 
motor processes physiological and biochemical findings and individual 
differences in tolerance for deprivation and the attempts which have been 
made to predict isolation tolerance The last two chapters of Part II deal 
with two closely related lines of interest studies of clinical sensory de- 
privation employing eye surgery patients and investigations of small 
groups in confinement Finally, Part Ul instead of the usual summary, 
presents a discussion of the theories which either have implications for 
sensory deprivation or which were specifically designed co explain and/or 
predict sensory deprivation results 
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General Methodological 
Considerations 
A. Michael Rossi 


Sensor) deprnanon research has increased toganlhimraU) oser the 
past doren )ears and this rigorous upsurge of research has continued to 
)ield a conglomeration of data sshich include apparentls contradictor) 
results and interpretations This state of affairs has led to a frequent ) 
posed question How man) of the reported effects of sensor) deprnanon 
are just artifacts due to methodological limitations Unfortunately a 
definitive ansv er to the question is not yet available It is true that there 
are enough trends and consistencies in the body of dat3 (discussed fully tn 
ensuing chapters) to give strong support to the validity of most of the 
reported sensory deprivation effects However u is equally true that 
this field of research is plagued by methodological problems which are 
complex and not yet fully resolved 


Bair Melhotfolog col Dilemma 

The primary affliction is better labeled a methodological dilemma 
rathtT than a methodological problem The dilemma (inherent m all ncv. 
fields ol inquiry) is how to carry out research in which all important vana 
bles except those under investigation are controlled when research must 
be earned out to identify which vanables are important. Faced with this 
dilemma investigators commonly resort to exploratory research to make 
tentative esumaticms of the effects of different vanables The strategy is to 
make successive refinements in succeeding research leading to eventual 
identification and exemplification of important variables This zeroing 
in process is logically sound but n proceeds much more smoothly m 
theory than in practice One hindrance is that the need for closure seems 
to be as great in scientists as u » in laymen and results of exploratory 
research are often given greater significance than is either intended by the 
original investigator or warranted by the design of the research Because 


(rQTn ONR ConlTact Number 1 MUGS) ONR Contract Au 
^ * H 1 5 f 1 *? "'P'' «p«w«s Hi Um chapter are those of the author and 

may not nemunly be thared m toto bv other tan inf men to thi» book ) 
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mucb of the available data ,n tins field hate been collected in exploratory 
, the inconsistencies and apparent contradictions m the results are 
to be expected 


Definitions 

Another problem commonly found in most new fields of research is 
the absence of a standard terminology Imprecise and heterogeneous terms 
are coined by different investigators and such terms seriously interfere 
With attempts to relate and integrate data obtained in different Iabora 
tones The extent to which ambiguous terms plague this area of research 
will become evident to the reader after perusing the remaining chapters 
in this book It will be seen that hardly any facet of this research is uncon 
laminated by this impediment to communication and clear understanding 
There is no unequivocal term to describe the field of research itself 
The term used in the title of this book is Sensory Deprivation but the 
research discussed herein has been described by the original investigators 
by a variety of other terms An indication of the variety can be gleaned 
from a perusal of the following list of terms used more or less synony 
mously in the research literature (compiled by Brownfield, 1965) 


1 sensory deprivation 

2 perceptual depmanon 
5 social depmanon 

4 stimulus deprivation 

5 sensory isolation 

6 perceptual isolation 

7 social isolation 

8 stimulus isolation 

9 sensory limitation 
10 social limitation 

I ? sensory reduction 

12 stimulus reduction 

13 emironmental stimulus reduction 


14 decrease in sensory variability 

15 restricted stimulation 

16 controlled sensory input 

17 reduced sensory stimulation 

18 reduced sensory input 

19 sensory alteration 

20 Ganzfeld 

21 homogeneous stimulation 

22 solitude 

23 confinement 
2'! isolation 

25 invariant input 


None of these terms, as defined in a dictionary , adequately describes 
the majority of experimental conditions that have been employed tn this 
area of research It is doubtful that such a term exists at the present lime- 
even i complicated one such as Expcrimennl interference with sensory 
and motor function anil with interpersonal communication (Miller, 
1962) is inadequate Probably agreement on terms will be reached only 
after important s ambles have been ctenrly identified and experimental 
conditions can lie classified on the basis of the presence or absence of 


these variables 

Part of the difficulty in obtaining a consensus on a term can be at 
tribmetf to a lack of agreement on the ippropnate referent Whatever 
the term personally preferred some imcsiigitors use it with reference to 
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the experimental conditions re as an operational term referring to 
certain set of experimental manipulations or to a state of fie °r&mism, 

■ e as a variant of stimulus hunger or to a phenomenological expert 
ence of the organism, i e as a variant of stimulus-hungry Tinally mere 
are others (who appear at tunes to be the majority) who use their chosen 
term indiscriminately with all three referents 

In addition to the disparate referents it can be seen from the list ol 
terns used that they range from simple sanations to those which reflect 
quite divergent conceptual levels and theoretical frames of reference 
These divergencies underlie man) of the conflicting Mens concerning the 
Significance validity or reliability of research results It would be as falla 
nous to ascribe these differences of opinion mainly to inconsistencies in 
the basic data (as is done so often in discussions of sensory deprivation 
research) as it would be to ascribe disagreements between orthodox 
analysts and behavior therapists to inconsistencies m basic data on be 
havior change The inconsistencies most often are no! m the data but m 
conditions under which data are collected in terms used and in mlerpre 
tations of data This is a state of affairs that seems to be readily recognized 
in other research fields but not yet generally recognued or incorporated 
into discussions of sensory deprivation research 

Experimented Conditions 

The constant reference in the literature to inconsistent and con 
Uadictory data on sensory deprivation gives a misleading picture of the 
field A true picture must incorporate the fact that methodologies em 
ployed to collect data have varied considerably The variance has been so 
great that die suprising feature is the amount of consistency in the data 
and not the apparent contradictions A preliminary conception of the va 
nety of methods that have been employed can be gained from looking at 
Figures 2-1 to 2-9 They reveal a host of potentially important methodo- 
logical differences It can be seen that subjects have been confined in 
rooms respirators and water tanks silting lying down or floating in total 
darkness diffused light or subdued light in silence with reduced sound 
or with white noise for minutes or weeks allowed some or no movement 
with apparatus attached or relatively unencumbered and so on The ef 
fects of some of these specific procedural variables have received prelimi 
nary evaluation (see chapter 5) but differential effects of combinations of 
these Variables are practically unknown 

The range ol experimental conditions lias been so wide lhat attempts 
to dense esen broad categories lor classification purjxises hate not been 
particnla' 1 , succnslul Most oi the proposed classification schemes hate 
been patterned alter the one offered by kubransky (1961b) in which the 

oZ,T"T , t f> "'f' 0n te ^ eti to experimental env.ronmcms designed lo 

pro\'de absolute reduction ol mlens.t, o! input (e g s.lence and darkness) 
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FIGURE 2— 1 This condition was employed in the original McGill University 
studies, and it served as a prototype for subsequent perceptual deprivation re 
search Shown in this cut away diagram are on air conditioner, exhaust fan, 
and microphone above the subject, EEG leads attached to the subject s head, 
translucent eye coverings, and cardboard cylinders enclosing the lower por- 
tions of the arms The room was dimly illuminated, but the subject’s eye cover 
mgs prevented pattern vision Amplifiers end other electrical equipment, caus 
mg a low hum in the earphones embedded in the U shaped, foam rubber 
headrest, were employed far auditory mashing purposes The subjects were 
scheduled for 2 to 3 day sessions with meals brought in ond toilet facilities, 
in another room, made available upon request 

Source Repnnt*d by permfsl on from P Solomon ft »t (EdJ ) Seneoty deprivation Cam- 
bridge Mast Harvard Un verity Prow Copyright 1961 by the President and Fellows of Harvard 
College 

and the term perceptual deprivation refers to experimental environments 
designed to prov ide solely homogeneous and impatterned input (e g white 
noise and diffused light) 

For want of n more efficient classification scheme, Kubzansky s broad, 
dichotomous classification is used throughout this book However, the 
combinations of 'absolute reduction and reduced patterning that are 
possible when alt sense modalities are considered (eg visual auditory, 
tactile olfactory kinesthetic gustatory and proprioceptive) seriously 
limits (but does not nullify) the functional utility of this classification 
scheme In practice the classification is usually based solely on visual ancl 
auditory stimuli available to subjects This restriction in criteria makes 
the classification process more feasible but it also makes it less meaningful 
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since the importance of amount and patterning of visual and auditory 
stimuli certainly is dependent on the amount and patterning of stimuli 
available to other sense modalities 

Aside from the practical difficulties and limitations in this classifies 
tion system it is disputable whether experimental conditions actually have 
differed significant!) in amount of induction of sensory input The water 
immersion technique (Figure 2-9) is often mentioned as one which pro- 
vides a relatively drastic reduction in sensory input and yet even under 
these conditions subjects experience stimulation from various sources 
such as water ripples, blood pounding in ears and swallowing sounds 
Goldberger and Holt (1958) after some preliminary experience with the 
water immersion technique stated that These experiences make us doubt 
that the water immersion technique produces a marked reduction in the 
total amount of stimulation it would seem rather to supply stead) inputs 
(eg from the breathing mask) or rhythmic stimulation (eg, from effort 
ful breathing) thus providing different kinds of stimulation from those of 
the isolation room rather than quantitauv efy fess input (p Ilf) 



IGURE 2-3 This uniquely eonslructed .sob. on chamber, equipped -Hh « 
fosed ceco, I TV syslem allowed long term slud es lop to .2 weeks! lo be cor 
ted ou, on either perceptual or sensory deprivation A double trap door or 
engemen, made ,1 possible lo administer food and la variety of lest. w„h no 
con, act w„h the .solofed subf.c, In mo, I stud es the sub, eels we,, re 
uired to he quietly 

Sower module" « » * 
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ftGURE 2—5 Th $ tank type respirator was located in a large air conditioned 
room and the pictured recording instruments were located in an ad |0 n ng 
room during the actual experiments The subject s arms and legs were enclosed 
by rig d cylinders to inhib t movement and tactile contact The motor of the 
respirator produced a dull masking sound The enclosure around the head of 
the resp rator was closed during the experiment so that the subject could see 
only the front of the tank and the blank inter or of the enclosure The subject 
could drink a high caloric eggnog from a feeding tube placed close to his 
mouth and bedpans or vnnals were given on demand The subjects were 
scheduled for up to 36 hour sess ons 

Sovkcc ties mat'd b> pnmlttkm from P Solomon et *L (Edt ? Smtory drpricctum C stn- 
linjRr Mali Harvard tffi vrn ly Pmi Copyrfittif 1981 by Ihr IVwfeJml and Feflowt of tU rvnnl 
College 

subject tolerance tnssater immersion studies general!) Im been limited to 
hours as contrasted swth dass in studies ernpJo)mg other techniques and 
this poor tolerance Ins been attributed to the purportcdl) greater reduc 
lion of sensor) input If the ssatcr immersion technique presides differ 
cm kinds of stimulation rather than quantitatnel) Jess input 
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FIGURE 2—7 Th s experimented condition was specif cafly designed 
for short term stud es (4 hours or less) in which the subjects were not 
fed or to feted during isolation and movement restrictions were se 
vere The room was air cond t oned white noise was used qs a mask 
mg sound and the subjects wore transfucent eye coverings which 
diffused light from o bank of fluorescent bulbs The subject s cha r 
foced the fluorescent I ghts during the course of the experiment 

Sootce Rrpnntrd by permission from »n unp bl shed photograph suppl ed by 
P Solomon Harvard Med cal School 
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flGURE 2-8. In this condition the subjects lay supine under the translucent 
covering over the bed. The cover diffused light from a dimly-lit Overhead 
lamp, tightly bound straps were used on the arms and legs to inhibit move- 
ments, and white noise conveyed via earphones was used as a masking sound. 
The subjects were scheduled for E-hour sessions and were fed and toileted at 
the 4-hour period. 

Sooc* STfuitfil by pnBinrai firm to oop’ikluhed phr* ogri ph (applied by J, C. Pollard, 
Vntyvnfty *# 



FIGURE 2-9. Hydrohypodynamfc environment. The wafer-immersfon con- 
dition is generally considered to be the most severe of all laboratory- 
created sensory-deprivation environments. Wearing nothing but a head 
mask, the subject is immersed in a pool of slowly flowing water (93 5° F) 
and instructed to inhibit all movements Because of its severity, this con- 
dition con only be used for short-term deprivation experiments. 

Souse* Reprinted by permission from J. Shurfey, Proceedings of 1 ht Third World 
Congress of Psychiatry Vol 3 Toronto, Canada University of Toronto Press, 1963. 

without interfering with sensory deputation is inherently difficult to 
solve In fact, the difficulties in attempting to keep subjects in such en- 
\irornnems without interruption for more than a few hours have resulted 
in a state of affairs that maj be generalized as follows- the longer the pe 
nod of sensory depr nation, the less severe the sensory deprivation condi- 
tions and the fewer the number of subjects studied Thus, studies of 
extended periods of sensory deprivation have the limitation of utilizing 
less severe experimental conditions and fewer subjects which narrow the 
generalizations possible. On the other hand, studies wind) utilize short 
periods of sensory deprivation, while using moie drastic reduction of sen- 
sory input and more subjects, may be sanl to be analogous to studies of 
food deprivation in which subjects are without food for just a few hours 
Of course, there are exceptions to these generalizations. The ade- 
quacy of research designs depends less on leng th -of sensory deprivation 
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penods than on the skill, patience and ingenuity of .ndiudual .mest.ga 
tors 


Measurement Problems 

Assessing changes associated with exposure to sensory deprivation is 
a challenging complex problem winch has remained impetuous to gen 
eral solution thus far Even such a basic decision as to when measurements 


should be collected is still in issue 

Measurements continuously collected during sensory deprivation 
have the obvious advantages of providing data on the course o£ changes 
occurring and data on the relation between changes However, these mea 
surements have the distinct disadvantage of interfering with experimental 
conditions by providing stimulation of one sort or another Mere attach 
ment of electrodes for bioelectric recordings introduces (aside from tactile 
stimulation and discomfort) an unknown amount of extraneous psycholog 
ical factors into experiments For example some subjects may fear getting 
shocked despite assertions to the contrary others may use the attachments 
as a focus for reality thinking and still others may get comfort from the 
knowledge that their physiological condition is being monitored 

Measurements ol cognitive functions collected during sensory de 
privation can result m even greater interference with experimental condi 
tions Task or lest stimuli usually provide complex prolonged input and 
there arc indications that mere assignment of tasks can increase subjects 
v igilancc and alertness and help to mobilize inner resources during sensory 
deprivation Measurements which depend on spontaneous verbalizations 
(eg continuous report instructions) allow subjects to provide them 
selves with sell stimulation upon demand (vibration of vocal chords mus- 
cular effort involved in speech and feeling of social contact) For a 
stimulus-hungry subject this may be tantamount to receiving a reward 
lor giving reports How this reward for report may affect the reliability 
of contents of reports remains to be assessed For example there are tndi 
canons dial subjects who talk the most under continuous-report instruc 
tions also TCport the greatest amount of deleterious effects (e g imagery or 
somatic complaints) (Zuckerman 1961b) A natural question is Did these 
lulijcm talk more became they experienced more deleterious effects or 
uiu they simply report more as an excuse to talk? 


An additional limitation in collecting measurements of cognitive 
functioning durmR sensor) deprivation ,s the necessity of assessing sub- 
lets level ol arousal throughout the period of confinement Subjects differ 
in the amount ol sleep they engage in during sensory deprivation (Men 
wT "T. U "' crma " 1562 "id Ross, Furhman ft Solomon 

Lc me " liable to be reflected ,n oilier meisuremen.s 

(e measurements sslucf, depend upon spomancous reporting) While it 
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might be argued that differences in amount ot sleep during sensory dep- 
mation reflect different reactions to sensory depmanon (and therefore 
its effects on other measures is inconsequential for their validity) sleep 
also reflects differences in amount of fatigue ability to sleep outside of 
ones own bed and basic anxiety Unless all other tanables known to 
affect sleep are controlled it would be gratuitous to interpret sleeping 
during sensory deprnation solely as a defensive reaction to the experi 
mental conditions 

Even when all other variables affecting sleep arc controlled there 
may still be a need to assess differences in amount of sleep and to take 
these differences into account when equating other measures As an illus- 
tration consider a stud) focused on the effects of prolonged viewing of 
horror movies in which half the subjects fell asleep at the outset Even if 
this sleep can be shown to be a defensive escape reaction subjects that 
slept and subjects that remained awake did not view horror movies for the 
same length of time and this must be taken into account in evaluating 
performances on other measures 

Measurements collected immediately after sensory deprivation have 
the advantage of not interfering at all with experimental conditions 
therefore a greater variety of measures can be employed which have been 
selected solely on the basis of appropriateness rather than on how little 
they interfere with sensory deprivation However available data do not 
support the assumption of a linear development of psychophysiological 
changes over time in sensory deprivation Rather the data indicate that 
changes fluctuate with periodic dissolution and mobilization of inner re 
sources Measurements confined to the immediate j>ost sensor) -deprivation 
period then Imve the disadiantage of possibly missing changes that oc 
curred periodically during sensory deprivation but which were absent at 
the point of measurement or which dissipate rapidly upon termination of 
the sensory deprivation experience 

The reliability and validity of post scnsoryclcprivittan measure' 
ments winch depend on subjects rctrosjiecmc reports of experiences have 
not been clearly established These reports may or ma) not lie affected by 
secondary elaboration unwillingness to admit unusual experiences after 
they have occurred and cues from the questions or questioners In short 
the purported unique value of sensory depmanon in producing expen 
cnees which can be studied while sctfl on the griddle is lose by limiting 
measurements to the post sensory-deprivation period 

Measurements collected after sensory depmanon pose a special prob- 
lem which has not received adequate attention in the literature Tin* 
problem is how to distinguish lie tween sensory deprivation effects" and 
abrupt change effect* The return to a variegated sensory environment 
from a sensordy deprived one raw be sufficiently disrupting to produce 
effects in us own right kor example some perceptual distortion* that have 
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been reported by subjects upon release from sensor) deprivation are highly 
saturated colors, apparent movement of objects with head and eye move 
ments straight lines appearing wavy, and so on These same perceptual 
distortions were reported by other subjects not upon release from sensory 
deprivation but after removing inverted lenses that had been worn for 
30 days (Snyder fL Pronko 1952) In the latter study the distortions were 
described as ' abrupt change effects while in the former studies the dis- 
tortions are described as ‘ sensory deprivation effects It is possible that 
both interpretauons are correct m these instances but the possibility of 
both effects being confounded in post sensory deprivation measurements 
needs more recognition than it has received As stated by Ziskind (1964b) 
the after symptoms of the deprivation experiments are not neces- 
sarily due to sensory curtailment (They) are probably to be explained on 
the basis that prolonged nervous reactions are not immediately relm 
tjuished as soon as the conditions giving nse to them are terminated (An 
example is the persisting unsteadiness in gait and associated sensations on 
first nailing after a rocky voyage at sea) Livingston (1960) refers to such 
symptoms as ‘commitment' of the nervous system not immediately reltn 
qutshed (p 117) 


In 1918 Miller demonstrated that in rats reared in complete dark 
ness there are specific disturbance effects on first exposure to light that can 
be distinguished from effects due to the dark rearing itself He cautioned 
t tat these "abrupt-change effects need to be accounted for in studies of 
visual deprivation To a large extent, his cannon seems to have gone un 
" T ! ' nWr> dt P mat,on “fdtes employing human subjects Perhaps 
J 1 “ ’ *. ''l wm ' detenoratton of performances rmmed. 
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contaminated by the factors mentioned (e g EEGs obtained a week after 
release from sensory deprivation) 


Appropriateness of Measures 

The problems mentioned above can lead to the use of measures that 
are selected more for their solution of these problems than for their ade 
quacy and appropriateness m measuring hypothesised psycho physiological 
changes As some investigators have pointed out (Goldberger R. Holt 1958 
Suedfeld 1964b) the desire to interfere as little as possible with expert 
mental conditions has led to the widespread use of simple short over 
learned tasks in assessing cognitive efficiency during sensor) deprivation 
rather than more appropriate and sensitive tasks which require active re 
flection judgment and manipulation of ideas 

At the other extreme test batteries administered after sensory de 
privation at times have been so complex and time-consuming that per 
formance decrements might be expected solely on the basis of subjects 
waning motivation impatienceto get it over with md fatigue 

The potential importance of mode of presentation of test materials 
also has been discussed in the literature (Zubek Stnsom R. FrysmnitiK 
1960) Many investigators have presented test items to subjects aunll) 
because it was more convenient or seemed to be less of 'in interference 
with sensory deprivation than arranging for visual presentations Yet the 
\aluUty of the aural mode of presentation depends very heivdy on sub 
jects ability for short term retention If this one ability is affected deleter! 
onsl) by sensory deprivation subjects performances may be poor on a 
range of test items assessing other cognitive abilities which may not have 
been directly affected 



32 


Introduel on and Methodology 


Other measures seem to have been selected pnmartly on the basts of 
availability rather than appropriateness For example multivaned globu 
lar pencil and paper tests such as the Minnesota Multiphasic Personality 
Inventory and Edwards Personal Preference Schedule have been used ex 
tensively in the search for personality correlates of specific reactions to sen 
sory deprivation Their use reflected an optimistic view of the power of 
such tests In the early years of sensory deprivation research the use of 
these tests was sanctioned by the query 'Who can tell what might be 
found but the results provided a negative answer to the query It now 
appears that if any paper and pencil test scores are going to be predictive 
of reactions to sensory deprivation the test will have to be specially con 
siructed to assess personality characteristics that seem to have at least theo- 
retical relevance to specific hypothesized stresses present during sensory 
deprivation An example of such a test is the Sensation-Seeking Scale 
(ZucVerman holm Price fcZoob 1964) which was constructed to measure 
the strength of a trait that logically appears to be an important personality 
characteristic in sensory deprivation research 1 e need for new sensations 
The lack of appropriate measures is most evident m the study of 
imagery occurring during sensory deprivation The reported occurrence 
of hallucinations during sensory deprivation is one source of general in 
tcrest m this field and a stimulus for much research being carried on De 
spite all die attention however this remains one of the most confused 
areas of sensory deprivation research and one beset with unresolved tnea 
surement problems Measures employed remain extremely crude and 
reported data remain limited m most cases to simple tabulations of mci 
dence Problems of definition and criteria are recognized and discussed 
but many studies are still designed as if these problems did not exist Re 
ports of studies seldom describe criteria m enough detail for the reader to 
know what relationship imagery in one study has to imagery in an 
other study 
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renin the shortcoming of not making differentiations among itbc of 
imagery reported Jr 

The phnse reported visual (or auditory) sensation has been intro- 
duced as an operational definition of what is actually being measured in 
studies of imager) (Murphy Myers & Smith 1965 Znckerman & Cohen 
196-la) There are undoubted benefits in the use of operational definitions 
but their scientific aura can sometimes obscure irrelevant and mappropn 
ate uses of such terms For example in this case the operational definition 
of the term explicit!) limits us reference solely to reports Proper use of 
the phrase requires that differences between various imagery experiences 
be ignored and indeed that experience itself be ignored Because interest 
of much sensory deprivation research has been on imagery experiences (as 
reflected in reports but not equated with reports) the operationally de 
fined term is inadequate in discussing these results or the interpretation of 
them For example practically no one would disagree with the statement 
that all reported usual sensations occur during awake or drowsy states 
during sensory deprivation when the term literally refers to reports That 
is it would be a rare investigator who believed that subjects were sound 
asleep when they reported a visual sensation There would be disagree- 
ments however concerning the level of arousal of subjects when they ex 
perienced the visual sensation being reported The use of an operationally 
defined term such is reported visual sensation is viluable when it is 
used consistently and appropriately It can only lead to additional confu 
sion however when it is used inconsistently to refer to the report the ex 
penence or both 


Baselines 

Once the investigator has made his decisions in regard to the prob- 
lems mentioned m selecting and collecting appropriate measurements 
there sti) J remains the problem of evaluating results In early exploratory 
phases of the research it was sufficient simply to report whatever behav 
tors or psy chophysiologicnl changes that had been observed to occur How 
ever for the most part this phase of the research has passed and it 
appeirs that little is to be gamed from simple accumulation of such data At 
i symposium entitled Sensory deprivation research IV here do we go 
from here’ held at the 1964 American Psychological Association meet 
ings the single desired development advocated most strongly by partici 
pants was the collection and use of appropriate basehnedata in evaluating 
results Like some other concepts that have high positive values however 
a cleir definition of adequate baselines is not easil) obtained This is a 
matter of no small import because as stated by Myers (1964c, p 4) Ob- 
viously the manner in which baselines are defined cm profoundly affect 
experimental outcomes 
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It is not feasible to establish a general set of baselines for the occur 
rence of sensor) deprivation phenomena (e g boredom imagery somatic 
complaints and slowing of alpha) in a normal environment since a nor 
mal environment is a highly abstract term referring to an infinity of 
specific environments Thus although it is generally agreed that the base 
lme for the occurrence of these phenomena outside sensory deprivation is 
greater than zero the actual baseline will vary with the purposes of the 
investigator and the conditions used in collecting baseline data The use 
of baselines therefore, will allow a series of comparisons between different 
conditions but not n comparison between sensory deprivation and a stan 
dard condition called normal This may seem an obvious point but it is 
not unusual to read discussions in die literature that seem to assume that 
the mere occurrence of a phenomenon outside sensory deprivation condi 
tions precludes the possibility that it is also directly related to sensory dep- 
rivation conditions It is a barrier to scientific knowledge simply to label 
a phenomenon normal (without specification of normal conditions) with 
the implication that the label explains its occurrence under sensory dep- 
rivation conditions Rather understanding of a particular phenomenon 
is enhanced by identifying the range of conditions which produce it and 
determining what these conditions have in common 

If the phenomena most consistently observ ed under sensory depnva 
Z ! ? e r, 0b5ened ° Uly Under lhese conditions and no other 
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groups The obvious high positive value of the term control can blind 
some to inadequate inappropriate or irrelevant aspects of some of these 
data Jt is not unusual to read reports in which evaluation of data col 
Iected under rigorous experimental conditions is based directly on results 
of comparisons with data collected under a poorly defined vague set of 
conditions called control This is apt to be particularly true when the 
control conditions consist solely of subjects leaving the laboratory area for 
a time period equal to the sensory deprivation time period and no effort 
is made to ascertain what experiences subjects had during the control pe- 
riod eg was it a particularly hectic period for subjects (exam week)? 
and did they gather information pertaining to tests they took before the 
control period began and will take again at the end of the control period? 
The use of tins type of control condition seems to be based on the assump 
lion tint subjects experiences will be randomized— an assumption that is 
disputable with the small time periods and few subject Ns customarily 
used in this area of research 

Adequate control group data most often are collected under a speci 
fied set of laboratory conditions Here the problem focuses on the com 
pnrability of subjects used in experimental and control conditions Obvi 
ously the surest way of insuring comparability is to use each subject as his 
own control when jiossible This is particularly true in sensory depnva 
tion research where large individual-difference effects have been reported 
for almost every measure or set of experimental conditions employed How 
ever the use of each subject as Jus own control introduces us own prob 
lems including the need to evaluate the effects of different sequences and 
repented exposures These problems usually make it more convenient to 
use different groups of subjects for each condition rather than each sub- 
ject as lus own control The use of control groups in an area of research 
with large individual difference effects is appropriate when subject Ns are 
large or when control nnd experimental groups have been matched on 
crucial variables Because crucial subject variables are ns yet largely un 
known m sensory deprivation research groups have been matched pri 
manly on the basis of demographic variables (age sex and education) 
none of which has been consistently demonstrated to be nn important 
variable Thus matched controls in sensory deprivation research are more 
often based on hope than fact that the matched variables are relevant 

The use of randomly selected groups for experimental nnd control 
conditions is the accepted practice when important subject variables are 
either unknown or too numerous for matching However as mentioned 
ibove individual difference variances are known to be large in sensory 
deprivation research so large in fact that in some studies investigators 
have concluded that their data indicate that the differences in re 
sponse are much less n function of the conditions of the experiment than 
the personality of the subject (Zuckerman Persky Hopkins X- Murtaugh 
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1965, p 6) and the presence or absence of imager) is nclat 
subject and not to tlie conditions of deprrsanon (Leiderm . . P 

74) When indmdual differences arc tins potent, adequate randomly se 
le«ed groups require large Vs much larger .Vs than lnre been used in 
roost sensory deprivation reseirch because of time and manpower cos 

There have been many advocates for the increased use of control 
data in sensor) deprivation research, and the advocacy is a sound one 
However, much more thought is needed to spell out the requirements or 
control data since poor control data are not necessarily better than no 
control data, and, in fact, poor control data arc often worse because they 
may deceptively cover up other limitations of the data 


formulation of Reseorcft Qyesfions 

Many of the research questions formulated for this area of research 
seem to be based on the assumption that the causative agent in the produc 
tion of observed psychophysiological changes is the absence of exterocep- 
tive stimuli, i e , that nothing in itself, can cause something Although 
this loose conceptualization may be adequate for some purposes it seems 
totally inadequate for seeding and understanding relationships among 
experimental data The reduction of exteroceptive stimuli is merely the 
condition tinder which other variables interact Most of the research to 


date has been focused on recording net results of interactions and not on 
the components and nature of interactions The net results are interesting 
and valuable preliminary data, but as long as they remain the focus of 
attention and are described as direct effects of sensory dcpmation with 
the implication that nothing (no sensory input) caused the results, they will 
continue to be immune to understanding prediction and control 

As an analogous situation, consider the state of affairs that would 
hate existed in primitive times if numerous, uncoordinated studies were 


earned out on the effects of pamai (sometimes severe, but never total) 
food depmation With our present knowledge of biochemical and met 
abolvc processes we could predict that these studies would base produced 
results that were * confusing inconsistent and contradictory Some would 
ha\e shown that food depmation caused lossof weight, increase in thirst, 
hallucinations and irritability and others would hat e shown contradictory 
results Today we would know that these studies could not hate produced 
consistent results w itliout controlling or accounting for different metabolic 
rates of subjects the caloric talue of foods still at ailable to subjects the hun 
gcr state of subjects before the start of die studies the duration of the partial 
food depmation and most importantly the combination of these van 
able* As long as these hypothetical investigators continued to conceive of 
iheir results as direct effects of food deprivation there would continue to 
be meaningless discussions as to whether food deprivation did or did not 
cause particular effects and whether the results were artifacts Understand 



General Mefhodolog <af Co nifde raffon* 


37 


ing would come when they began to focus their attention on what pro- 
cesses were actively producing observed phenomena 

For similar reasons understanding prediction and control of sen 
sory deprivation phenomena will progress with a shift from broad ques 
tions requiring dichotomous answers to questions allowing more graded 
answers Such broad questions as Are sensory deprivation images real 
hallucinations or are they dreams? Do extraverts have a higher tolerance 
for sensory deprivation than introverts? and Is learning facilitated or 
inhibited by sensory deprivation? are stated in a form tint inevitably will 
produce conflicting answers from study to study when measurements cn 
terta and experimental conditions vary as much as they do in this research 
area These same questions usually can be stated m a form (e g What are 
the characteristics of imagery that occur at various levels of arousal during 
sensory deprivation 5 How does the extraversion intraversion dimension 
interact with experimental variables to produce differences in tolerance? 
and What are the variables influencing facilitation or inhibition of learn 
mg under sensory deprivation conditions? ) that will produce more mean 
ingful and consistent results 

Tins is more than just a matter of semantic preference since the form 
of the question will determine the nature and efficacy of the research de 
sign For example a problem of mudi interest has been the extent of sug 
gestion influences in the production of observed sensory deprivation 
phenomena When this problem is formed into a broad research question 
requiring a dichotomized answer the research may produce results which 
provide the dichotomized answer (e g yes sensory deprivation phenomena 
can be produced by suggestion) but the results may be tangential to the 
original problem That is very few investigators doubt that suggestion 
may have some influence even when precautions are taken so that the 
problem to be solved is the extent of the influence under usual sensory 
deprivation conditions One of the most curious paradigms used to pro- 
vide data relevant to the solution of this problem is one that does not em 
ploy a sensory deprivation environment! The reasoning behind such a 
paradigm appears 10 be that if it can be demonstrated that suggestion 
alone produces a particular phenomenon then suggestion must be con 
sidered a potent influence in the production of the phenomenon under 
sensory deprivation conditions This reasoning implicitly or explicitly 
stated is specious without at least a demonstration that the phenomenon 
is indeed similar in all respects tinder both sets of conditions Even if tlic 
similarity were established the relevance of the extreme suggestive pro- 
cedures employed in these studies to the more subtle suggestion influences 
present in ilie great majority of sensory deprivation researches would be 
questionable 

To illustrate this point consider die fact that most subjects m sen 
sory deprivation researches have been paid for their participation Vn 
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doubtedlY the.r recemng piy mujthme some influence on the.c rencuons 
to the experimental conditions The problem though is the nature anil 
extent of the influence enough to throw tloubt on the validity of results 
Obtained m studies which did not explicitl) control or pnrtnl out the 
pay influence or is the influence inconsequential m the presence o 
more powerful influences present m experimental conditions’ A stud) in 
which subjects are not placed in sensor) deprivation and simply bribed to 
respond in a certain way (eg 1 11 give you 10 dollars if you say you sec a 
dragon right now ) will undoubtedly elicit responses similar to those re 
ported in sensory deprivation research However the results of this study 
will be irrelevant to the problem of evaluating the influence of pa)ing 
subjects on responses to sensory deprivation 

Inherent in the above discussion is the assumption that two grossly 
defined sets of conditions (eg sensor) deprivation and suggestion) con 
ceivably can bring about the same phenomenon (eg reports of imagery) 
through two different mechanisms The mere demonstration that either 
set ot conditions produces the phenomenon provides no understanding of 
the mechanisms by which the other set of conditions produces it This is 
especially true when the mechanisms of neither set of conditions are 
known and when there is no convincing demonstration that the phe 
nomena are actually identical The failure to provide the latter demon 
stration most often lies not with investigators but with classifications and 
measurements used in sensory deprivation research which tend to be 
vague gross, or imprecise For example it was mentioned that imager) 
measurements are often limited to incidence with no differentiation among 
types of imagery Other writers have pointed out the need for evaluation 
of other dimensions of imagery in sensory deprivation research (e g vivid 
ness structure and persistence) (Goldberger Holt 19o8) and that these 
dimensions can vary independent!) from one another (Leiderman 1962 
Cohen Rosenbaum J>obie 8. Gottlieb 19a 9) It is difficult to see how re 
ahstic comparisons can be made of results achieved m different studies un 
til measurements become more differentiated and precise 


Research Sfrofeg et 

The difficulty of directly comparing results obtained by different 
investigators working in different laboratories is one of the most senous 
problems m sensory deprivation research Even if measuring instruments 
and expenmen tal conditions were to become more uniform results would 
s ill e difficult to compare if studies remained as unfocused and isolated 
as they lend to be at present The era of one-shot studies began before 
7',T"T r "” rch ap P' arrf on lhe scene 50 presence in 
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The rationale for tins approach to scientific knowledge seems to be 
tint if masses of data are collected over a long enough period of time 
Jawful patterns mil eventually emerge This belief is most plausible when 
tne field of research is highly developed in terms of objective quantified 
measurements and detailed specification of experimental conditions 
which allow direct replication of results In a field as experimental!) 
underdeveloped as sensory deprivation research the ultimate scientific 
value of large numbers of isolated uncoordinated J wonder what will 
happen types of studies is open to question 

The gross phenomena associated with sensory deprivation condi 
tions are well enough known to support the development of programs of 
theoretically derived hypothesis testing types of studies Series of studies 
zeroing in on the solutions to circumscribed problems hold the highest 
promise of establishing a body of facts concerning effects associated with 
sensory deprivation conditions As stated by Kubzansky (1964 p 5) It is 
in the system itic pursuit of questions within the same laboratory 01 er long 
periods of time that there is meaningful promise of resolving the am 
biguities and uncertainties of our present knowledge By such an ap- 
proach we come close to meaningful and precise replication of conditions 
precise specification of variables and awareness of necessary controls 

In addition to programmatic senes of studies focused on ctrcum 
scribed problems there is also a need for such senes focused on the reac 
tions of single individuals The systematic intensive study of even one 
appropriately selected subject could provide valuable clues concerning 
some of the variables operative under sensory deprivation conditions and 
how these variables interact to produce observed effects The accumula 
tion of such data from a number of individual subjects would have some 
distinct advantages over data consisting of averages obtained from groups 
of subjects (see Brunswik JWO) As pointed out by Shmavoman (19G4 
p 18) In our approach we average out all our 5s performances and 
come up with averaged curves which (do not) represent the individual 
5s These averages have not proved to be predictive of subjects 

performances and they lend themselves to misleading statements such as 
extra verts tolerate sensory deprivation belter than introverts rather 
than more accurate statements such as More extras erts tolerate sensory 
deprivation better th in introverts but some introverts tolerate sensory 
deprivation better than some extraverts Studies of individuals are more 
likely to keep the relative aspects of such findings in focus and less likely 
to lead to misleading generalizations 

One of the most essential characteristics of sound research strategies 
is the employment of harmony and balance within research designs Un 
balanced designs include such practices as collecting precise detailed 
measurements under poorly controlled experimental condition! or coJ 
leering subjective measurements under tightly controlled experimental 
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conditions, or carrying out »me, complex «»l ■“ * 

scure and unreliable measurements, and so on The results o! P 

sided researd. designs can be a major source ot confusion, m. sunder land 
intr and controsersj uhen the results are interpreted ami discussed as 
the uhole design Here as rigorous as its most precisely formulated parts 


Publication 

Research tends to be designed and results interpreted on the basts 
of prettousl) published material To the extent that this material is mis- 
leading or distorted rcseardt designs and interpretations of results Hill be 
inappropriate and erroneous There is no reason to believe that these dis- 
tortions are greater or more extensive in the field of sensory deprivation 
research than m any other field but this does not lessen their importance 
as a methodological consideration in conducting sensory deprivation 
research These distortions rarely grow out of deliberate choices by in 
dividual investigators but rather they appear to be primarily a function 
of publication requirements This conclusion is based on the fact that 
what an investigator will say about his research in personal communtca 
non is often very different from what he evidently felt compelled to say 
to meet publication requirements 

One example of these requirements is the widespread use of sta 
tistical tests of significance in evaluating and interpreting data Their 
inclusion in reports often can be a sine qua non for publication The stress 
on these tests has reached the point where it seems that a demonstration 
of logical significance of results is considered a fait accompli with a report 
of statistical significance Tins has resulted in publications wherein sta 
tisucally significant, low rank-order correlations between pairs of vague 
measures of questionable reliability found in a poorly defined population 
under loosely controlled experimental conditions are reported and div 
cussed as establishing definite relations between given variables An 
indication of the true worth of most of these statistical tests of significance, 
however, can be gleaned by noting the frequency with which investigators 
easily explain away statistically significant findings of other authors 
which are not consistent with their own theses Few investigators seem to 
be personally convinced by die results of statistical tests of significance 
f primarily because of 3n awareness of the limitations inherent in (lie 
data used m the statistical analsses) but evidently they feel they must 
resort to the use of statistical reasoning themselves in order to achieve 
publication Tins results in the ironic situation where publication can 
garble communication between investigators rather than facilitate it The 
foregoing is not a dcnegnion of the important and unique functions of 
statistical analyses when used as a means of arriving ai judgments con 
tetmng data and not as an arbiter of what is or is not scientifically sigmft 
cant (see Itogben 19a7) 7 h 
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Methodology m sensor) deputation research an P‘" 
b) (he institution of as modi experimental rigor as possible tthile atoidmg 

responsibility to exerase their reasoning and judgmental power 


SUMMARY 

Some genera, me, Undoing 

research arc presented in this chapter methodological problem 

most nets fields of inquiry [or example jta, .cm o[ 
in a nett field is hots to conduct „ nlro ]]ing Tile common desice 

attach tartables arc cflec.tte and n cd ontrolhng^ 

of resorting to cxploraloo researcU^ are inconsistent and 

in such situations metiw y p rcs ulariucs among these results is 

— terminology tthich disiorrs common. 

cauona^mong inmugalor^o^^^i data'inay be partnHy a reflectiorMif 
considerably and inconsis.enc.es in hn m y P^ wth function 
tins tariance Absolute tedtic. on o »- env , Ionment5 haV e produced 

,ng human subjects so tut eK ' C „( st , mU li Differences in residual 

only partial reduction and d 'P a,ter "'" S Iel j be greatly magnified be 

st, mid, in such ent.ronmen.s can be ^pe^^r ^ probab „, t y that h 
cause the fetter stimuli atailabl ' & rov ,j d be completely depm 

stimulus still be effectite Clearl) “j remaining stimulus would 

ofTll stimuli except one ,o detel.p cl assificanon 

be crucial in predicting reaction i A are hampered by 

“JMT55K — par 77li:i ds 

'■ t0n Hran subjects mus, be fed p* £2^' 

pose an inherent methodological po ^ ^ 

deprivation plus f°°‘ 1 e . d l]ie experiment'd 

menial time period effects associated » „ ecIe a during 

Collecting ™“ s ” £ ” e lVproW™ s.ud.ed 

conditions is in equa y with the \ery c ^ unreliable 

sensory deputation emj**, scnM r, deputation can 
md measurements collec 



42 


Introduci on and Methodology 


n»» penod.ollj oca.rr.ng effect* and be confounded rath 
change effects Subjects differ in their amount of sleep durm„ sensory 
depn%ation and this difference results m different amounts of (conscious) 
exposure to experimental conditions For some measures it is essential 
that these differences be taken into account in evaluation of results 

These problems can lead to die use of measures that arc selected 
more for their solution of these problems than for their adequacy an 
appropriateness Measuring instruments that are available and which 
minimally interfere with experimental conditions and measures which 
are easily collected are enticing but sometimes inadequate This is apt to 
be particularly true in attempts to measure intrinsically subjective phe 
nomena such as discomfort and imagery 

Meaningful interpretation of obtained results depends on the avail 
ability of adequate comparative data Increased collection and use of 
baseline data will aid interpretation if the baseline data are indeed com 
parative However the establishment of appropriate baselines for die type 
of phenomena involved in sensory deprivation research (eg boredom 
imagery and brain activity) is not a clear and easy task Considering the 
complexity of the human organism and the infinite variety of environ 
mems it is possible but unlikely that baselines for the occurrence of these 
phenomena under a standard environment called normal will be estab- 
lished Baselines therefore will vary with the purposes of the investigator 
the conditions and the subjects used, m collecting baseline data 

One form of baseline data is obtained with control subjects under 
control conditions To insure maximum utdity of these data control and 
experimental conditions should be designed with equal vigor and con 
trol and experimental subjects should be comparable Often a control 
condiuon will not be specified further than to indicate that it vs as not 
the experimental condition and control subjects will be simply non 
experimental subjects In an area of Teseaich with such large individual 
difference effects the application of the term control in such cases seems 
euphemistic. 

The manner in which research questions are formulated influences 
the design of research and interpretation of results At this stage of the 
research it appears that formulation of research questions on the assump- 
tion that absent or reduced sensory input directly causes results will lead 
to continued accumulation of data that will remain immune to under 
standing prediction and control The absence or reduction of sensory 
input tv merely the condition under which other variables interact, and 
knowledge concerning these variables and their interactions will require 
increased sophistication in the formulation of research questions For 
example questions allowing graded answers would appear to hold more 
jnomisc of producing meaningful and consistent results than those re 
qutring solely a broad dichotomous answer 
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The difficulty in comparing and integrating results obtained by dif 
ferent investigators working in different laboratories will continue to 
exist as long as studies remain relatively unfocused and discontinuous 
Research strategies winch invoke conducting senes of studies on the 
solution to circumscribed problems or on the reactions of single mdnid 
uals would seem to hold the highest hope of producing stable replicable 
data In addition the employment of harmony within research designs (in 
regard to degree of rigor of various aspects) will do much to avoid con 
fusion misunderstanding and controversy regarding interpretation of 
results 

Pressures for publication coupled with publication requirements 
can lead to distortions in communicating results These pressures can 
lead to premature quantification and the abdication of scientific reasoning 
to results of dubiously appropriate applications of statistical theory to 
obscure measurements of vaguely defined phenomena 

The presence of these methodological problems makes it under 
StancfaWe why specific resu/ts tend to be unstable from stud j to study 
Focusing on the differences in these results and interpreting them to mean 
that most of the results are methodological artifacts reflects a mmmder 
standing of the field its problems the tentative status of much of the 
data and the process invoked in the development of scientific knowledge 
Focusing on the similarities in these results (as is done throughout this 
book) can provide clues to important variables and their interactions which 
will facilitate the development of the type of controlled research which 
produces consistent replicable results 
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Variables Affecting 
Deprivation Results 
Marvin £uckerman 


TJic sensorj dcpm ition (SD) experiment is a nightmare to Che 
experimentalist who cra\es clean cut w ell controlled experimental situa 
tions Tile SD experimentalist aims at producing an environment in which 
there is a minimal or constant sensor) input Rossi has described these 
methods in chapter 2 Experimenters have put subjects into soundproo l 
cubicles iron lung respirators and womblike tanks of body temperature 
water Vision has been restricted by darkness goggles ganzfelds halved 
Ping Tong balls and eye patches Audition has been restricted by sound 
proof and sound attenuated rooms ear plugs earphones masking noises 
and white noise Tactual sensitivity Ins been restricted by gloves and 
cud's Maintaining a subject for an) length of time poses many logistic 
problems The subject must be fed watered and facilities for elimination 
must be prov ided 

In order to effect sensoi) reduction certain other variables are neces 
sarily introduced Figure 3-1 shows some of these concomitantly varied 
conditions The subject in the typical experiment is not only perceptually 
restricted but his movement is restricted and he is socially isolated for 
different durations of time 

The situation is an extremely ambiguous one for the subject In 
most experiments a subject is assigned a task and stimulation of various 
kinds is introduced In SD the subject is told to do nothing and there is 
no stimulation Under such conditions we might expect personality and 
set variables to play i major role in determining the subject s responses to 
this live in inkblot Most of the earl) experiments on SD (Solomon et al 
1961) simply examined the responses to the total situation with little or 
no attempt to vary the elements of the SD sum non This chapter will deal 
primarily with studies which Ime varied some aspect of the experimental 
situation or the subject population Some comparisons will be made 
between different experiments where there was a common response varn 
ble 
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FIGURE 3-1 Factors which might affect the retoltt in ternary and per- 
ceptual deprivation experiment! 


EXPERIMENTAL VARIABLES 
Types of Experimental Confinement 

Three major types of experimental confinement hare been used 
bed-confinement in a sound attenuated or soundproof Toom, confinement 
in a tank type respirator, and suspension in a water tank Figure 5-2 shows 
the endurance in experiments tn the three situations in terms of the per 
centages of subjects remaining at various points up to 10 hours of isola 
non Smith and Lewty s (1959) stud) was used because, unlike most other 
bed-confinement studies, die duration of the experiment was left up to 
the subjects as it was in the water tank experiments The limit of the 
respirator studies was set at 36 hours, but the subjects were told that they 
could terminate whenerer they wished and most did so before the 36 
hours were up 

From the figure it can be seen that endurance is poorest for the 
wateT tank studies and best in the bed-confmement experiments The 
respirator type confinement is intermediate in endurance results In addi 
tion to the water tank studies m Figure 3-2 a study by Francis (1964) 
done in Australia, found that only 38 percent of a group of 24 subjects 
were able to stay in underwater confinement for a brief period of 3 hours 
There was no difference in the endurance of fi\e amateur SCUBA disers 
and the other subjects or between males and females 

Shurley (1966) provides data on two methods of water tank confine 
ment one in which the subject is completely submerged wearing a breath 
ing mask and floating up-right ( dead man s float) and the other in 
which the subject is suspended horizontally on his back near the surface 
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FIGURE 3—2 Comparisons of endurance in three types of con 
finement 


of the water ami with his head supported so that he breathes room air In 
the facedown condition endurance dati is presided on 19 runs by ten 
subjects In the face up condition data is given for 8 runs by seven subjects 
Some runs were terminated by the observer and some by the subject The 
experimenters reasons for terminating the runs are not given In the face 
down condition only two subjects (20 percent) remained 6 hours and none 
remained 8 hours In the face up condition five subjects (71 percent) were 
able to remain 6 hours and four subjects (57 percent) remained 8 to 12 
hours The apparently lower endurance m the face down condition might 
be due to any of several reasons including fear of losing one s air supply 
sensimation to the mask or the sounds of one s breathing or greater sen 
sory deprivation ind separation from the environment Unfortunately 
Slmrley does not provide additional data beyond the endurance times 
The poor endurance in the water tank studies is not related to a 
greater amount of verbalized anxiety in these subjects Anxiety was re 
ported by only 45 percent of Cambareri s (1959) subjects but was given as 
part of the reason for terminating by all of Smith and Lewty s (1959) sub- 
jects and by 53 percent of the subjects in the U exler Mendelson Leider 
man and Solomon (1958) and Mendelson et al (I960) respirator 
experiments It may be that the subjects in the respirator and water tank 
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smd.es terminated before anxiety war recognized as such One otl ' cr 
non stands out in the water tank studies the h.gh incidence of personal 
fantasies In his pioneering study using himself and another person a 
subject m the water tank Lilly (1956) reported rescries and fantasies ol a 
highly personal and emotionally charged nature too personal o 
relate publicly (p 7) Cambareri (1959) reported that 80 percent of Ins 
water tank subjects had recurring fantasies 40 percent were of a sexual 
nature and 20 percent were aggresstse The percentage of subjects report 
ing fantasies mother types of confinement conditions is more typically 
percent About 56 percent of the subjects m the water tank studies re 
ported structured meaningful Type B (see chapter 4) usual sensations 
and 25 percent of the respirator-confined subjects reported these types of 
hallucinations Only one of 20 subjects in Smith and Lewty s experi 
ment reported a Type B visual sensation although many other bed 
confinement experiments have yielded higher incidences 

It may be hypothesized that the water tank confinement is more 
conducive to primary ptocess thinking and this type of thinking may vary 
as a function of the completeness of the separation from the normal en 
uronment The complete helplessness and dependency in the water tank 
and to a lesser extent the respirator-confined subject may also stimulate 
regressive tendencies 


Sensory ys Perceptual Deprivation 

Two major kinds of sensory restriction have been used (l) Sensory 
Deprivation (SD) or conditions of darkness and silence (2) Perceptual 
Deprivation (PD) conditions of homogeneous visual stimulation using 
translucent goggles or a ganzfeld and constant masking or white noise 
stimulation 


Heron (1961) suggested that PD conditions produced more hallu 
ernatory activity than SD conditions In their review of subsequent studies 
Zuckerman and Cohen (1964b) concluded that there was no further evi 
dence to support this hypothesis 

Freedman and Greenblatt (1960) tested ten subjects after SD condi 
tions and ten subjects after PD conditions There were no differences 
between the groups in postexperimental reports of visual imagery audi 
lory imagery body illusions difficulty in concentrating inability to talk 
anxiety loss of time sense fears or fantasies All of the subjects m both 
groups were able to endure the 8 hour experiment On a battery of per 
ceptual tests given after isolation the SD group differed significantly from 

riM tt f° Up ° n °" ly ° ne TOea ' uie »l»e PI> group reported more per 
ceptuat distortions of simple figures after isolation than the SD group 
7nlifi pi andlm coworkers (Zuhek Sansom *. Prysmmuk 1960 

LounnU. i T™ * mi *«»** « A t%2) studied one 

group of subjects ,n SD conditions for one week and another group m PD 
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c ndiiions for one week Almost the same percentages of subjects (73 per 
cent of SD s 69 percent of PD s) uere able to sny in isolation for tile full 
week Visual sensations of the simple A xariety uere more frequent in the 
SD condition while the more complex type B RVSs were rare or absent 
in both conditions Zubeh et al (1962) found significant impairment on 
8 of 12 cognitive tasks in the PD condition in contrast to only four tests 
which showed impairment in the SD condition Furthermore different 
types of tests were affected b) the two conditions Recall and recognition 
tests were impaired by SD only while numerical facility verbal fluency 
and abstract reasoning were affected 6y PD only 

In the PD condition significant effects were found on file of eight 
perceptual tests while in the SD condition onl> one of seven tests showed 
significant impairment relative to the control group Performance on a 
visual vigilance task was significantly impaired in both conditions while 
color perception and rate of reversal of reversible figures were only 1 m 
paired by PD conditions 

While neither SD or PD seem to be more stressful as measured by 
endurance or verbal reports PD seems to produce a more extensive cog 
mtive and perceptual impairment than SD 

Go nzfeld vs Goggles 

Two forms of PD have been used by experimenters a ganzfeld usu 
ally in the form of a semi cylindrical dome and translucent goggles which 
admit diffuse light but prevent patterned form perception In the dome 
ganzfeld the subject can see parts of his bod} the bed and some objects 
such as a microphone Pollard Ulir and Jackson (1963a) compared a 
group of 24 subjects restricted bj the ganzfeld dome and 12 subjects 
restricted by translucent goggles The confinement period for both groups 
was 8 hours There were no significant differences in endurance tune or 
self report effects and there were few differences between the groups on 
behavioral tests The goggles group showed more change in depth per 
ception and less change in estimating speed of movement and word 
making 

Total vs Partial SD or PD 

Since more than one sense moth fit) is restricted in the usual SD 
experiment it is of some interest to compare the relative effects of com 
bined visual and luduory restriction with the effects of restriction of 
either visual or auditory perception 

Leidcrman (1962) nn a well-designed stud) in which ihe same six 
subjects were exposed to each of four conditions on four different occa 
sions vision present sound absent vision nl sent sound absent (PD) 
vision present sound present and vision absent sound present In the 
vision absent condition vision was restricted bv translucent goggles in 
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the vision present condition it was restricted only by the walls of the 
isolation chamber In the sound absent condition a white noise of fixed 
intensity was placed into earphones in the sound present condition beat 
ing drums of variable intensity were interspersed with the white noise 
Each session lasted one hour The order of conditions was systematically 
varied across subjects to counterbalance the order effect 

Although the small number of subjects in tins experiment makes 
statistical test of the effects questionable the results are worth examining 
Three of the subjects reported imagery in all four situations The pres- 
ence of variations m visual or auditory stimulation made surprisingly 
little difference in the incidence of imagery in these modalities Most 
reports of mental phenomena such as daydreams fantasies and delusions 
also occurred in all conditions Fantasies were about four times as fre 
quemly reported m the condition of wsion absent-sound present as m the 
other conditions Galvanic skin potential and heart rate also showed little 
effect of contl, uon; although heart rate was highest in the stston nresent- 
wund absent condmon for four of the six subjects Body mosements were 
Dla t' S T\ m th f 1S condl,lon for four o( the six subjects General com 
Re^rn of ^ ” ° CCUrrC ? m ° St fre£ iuenily ,n the total PD situation 
the two sou ■>/ anxiet y and somatic complaints were most frequent in 
pressise aBsem conditions derail the results do not uwhca.e tm 
partial PD The" "l' !trcivlndua "S 'aloe of total PD as opposed to 
m U ' a,,on P™'" 1 " 1 " as meantngtes and 

™dul, h,Ch ra,gIU aCCOUnt '° r h* or differ ences^between 

(1 96 compared ” d , B “* (,9&!) and Bla * and Zuckerman 

female sub^ctf during Thou “T “"n pan ' al 515 ,n 30 ma,e and 36 

“sed (1) upon absent-sound "bsent'fiotaT'si)) 1 ffl” COnd,t ' ons 

proof room remain^ on T Z J'TI ™ sound 

the soundproof room while the ? >SCIU cond,t, °n was maintained by 
continuously playing music or ih sl * muIatlon condition consisted of 
and one third of the females ^ Murat sarietv One third of the males 
ndion, differences wtne'fou^d'on GSR mL'" “V* *« «-*«»» 
r °* vndl duration in the total Id , ar ° USal C ° nd “«ance 

and more nonspecif c GSR n„ rt ,,,, *” ^ ie P an,a * SD conditions 

partial SD «on^ * “ "' C ‘°‘ aI lha " » <*- 

«n the light-deprivation condition but tlnf "^ n5pecific GSRs appeared 
males or ,n the combined group Differ [ ' " 0l found ,n lhc 

found on serbal sues, mmsura mdud i'""''” condl,l °" ! "ere nol 
Oiecl Liu (Zuckerman S; Lub, n 196,s' nS ' " Mul,l P ,c Affect Adjecme 
experimental inters ,ew a u h< , U! . h * * ” >ma,,c cl >eck list and a post 
gh 3,1 <ond irions produced modem, Hn 
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titrations of stress Reported usual sensations were significantly more 
trequent in the total SD and the usual deprivation condition than in the 
vision present condition Auditory sensations other than the music vsere 
reported in all conditions and the differences between conditions were not 
significant Somesthenc sensations were reported more frequently m the 
total SD than m either of the partial SD conditions 

The results of these experiments do not offer much evidence of a 
sensory depm anon effect as opposed to the general effect of a monotonous 
environment and socnl isolation There is some evidence in the latter 
study that the total SD situation may be more phjsiologically but not 
more psjcliologicill) arousing thin partial SD However in studies ex 
tending beyond 6 hours more anxiety was found in SD than in social 
isolation (Zuckernnn et al 1966) Leiderman did not find stress differ 
cnees but he onl) exposed his subjects to one hour of confinement The 
GSR differences between total and partial SD conditions m the Zucker 
mm experiments were not apparent in the first hour of SD 

Total SD also seems to produce more somesthetic sensations perhaps 
because this is the least restricted modality and therefore dominates the 
field of attention In a second experiment Leiderman (1962) also found 
that somesthetic sensations were reported more often when vision was 
restricted than when vision was present The findings in the Zucherman 
experiments regarding visual sensations simply indicate that visual imag 
cry is more difficult m a lighted room than in a dark room Leiderman 
did not find this difference possibl) because he used a homogeneous visual 
field to restrict usion rather than darkness 

Restrict on of Movement 

Subjects in most SD experiments are confined to a recumbent posi 
tion except for periods of attending to bodily needs This restriction of 
movement could be a significant factor in producing the stress and other 
reactions o 6 served nr SD expertOKM* 

Zuckerman Albright Marks and Miller (I9G2) compared an SD 
group confined in a tank type respirator a group confined in the same 
respirator without perceptual or social isolation and an ambulatory con 
trol group free between testings The confinement non SD group fell 
between the SD group and the control group on most verbalized stress 
indicators The SD group significantly exceeded the confinement and the 
control group on anxiety measured b) the MAACL checklist and somatic 
complaints measured by the somatic symptom checklist The confinement 
group exceeded the control group on the latter measure The results 
seemed to indicate that confinement did produce some stress particularly 
bodily discomforts and dunking difficulties but that SD added sigmfi 
candy to these stresses On metsures of loss of verbal productivity and 
devnney from popular responses on word associations the SD group dif 
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fered significantly from the ambulator) controls, but the differences with 
the confinement group only approached significance 

Zubek and MacNeill (1966, 1967) and Zubek and WiJgosh (1963) 
have studied and compared the effects of recumbenc) and more severe 
immobilization with ambulatory controls and SD groups confined for a 
period of one week The recumbent and immobilized subjects in these 
experiments were provided with perceptual and social stimulation The 
recumbent groups were confined to a bed, but their movements not other 
wise restricted, the immobilized group was confined to a foam rubber- 
lined ‘coffin" like box with straps and a head retainer which severely 
restricted their movements All 22 subjects immobilized, but not per 
ceptually restricted, were able to endure the week of confinement Simi 


larly, all of the recumbent controls in the Zubek et al (1962) experiment 
endured a week of confinement In contrast, only about two thirds of the 
subjects m SD or PD (Zubek et al . 1961, 1962) were able to endure a 
week s confinement In terms of the gross endurance data it would seem 
that confinement or immobilization play no role m SD stress However, 
the data from the Myer’s (1962) Pott Isolation Questionnaire, used .n the 
z ubek and MacNeill (1967) study, reseals that some of the subiecme SD 
or D effects are due solely to perceptual restriction, others are due to a 
combination of perceptual restriction and confinement, siliile some are 
produced by confinement alone The one week PD group svas significantly 
111? felhlT ' f nfinedrecumbenI and ambulatory control poups on 
real. V chanL^ K a" 1 ”"' 4 ' ,sual «"»«■»». loss of contact with 
memories JL *1* ^ Image ’ speech difficulties, reminiscence and vivid 

atmude t „r U l Preoccupation, temporal drsor.entat.on, and posmse 
mlhder, ertfT n T; CT! TI,e “ales represent a s.a 

f “ ree S?? r‘ ' I>Cr! ,demiM as Unreality Stress and the 

Znet” (T 9 M)cSeS a p'„ 0 m .‘'‘'“I’' Ucmed "hich dicker 
and confined reimbent suh,ec7s re^Tl aC i* perC . e P tUa!ly restated 
fright, inefficiencies of i teJ 3 u ^ ler ,nc idence of worry and 

dreams and hunger than the' am restlessness com plex and vivid 

significantly higher than the r i!* a, ° r ^ contr °h The PD group was 
inefficiencies of thought The p 1 ”” i 1 8T ° U ^ ° n onl y one these scales 
Myers call, TritZ? el Or!"' T **'* »* factor winch 

hmation ot PD and ,e" ”be n T “ 5eCme ‘ 1 10 be aft «.ed by a com 
non. dianges ,n self appraisal, „Ze“ smp'rZ rel ' 8 ' OUS '"“’““P 11 

•he suhyetZirt m n SD ,0 0 ; r™,' “ * »T 

called isolation effect, mentioned ,n ilZlI,^ P “'’ U “ t many lhe 50 
some extent bom the recumlwnl no, , '""“‘“re probably resulted to 

the o, trail level a! seZrTZ7 1 Z"'" ‘ ha " '"»» a reducuon in 

tontlusion ha, also rra() , , '° n <Zubck 8. MacNeill, 1906) This 
’> cuckerman cl al (I960) and Persky, 
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Zuckerrmn B M „ and Thornton (1966) These invest' gators have ut.hzed 
a design -where the same subjects is ere exposed to SD on one occasion and 
confinement with some perceptual stimulation on another occasion In the 
Zuckerman group the duration was 8 hours and m the Persky group it 
was 24 hours In the 8 hour group there was some evidence of greater 
arousal in the SD condition as evidenced by greater increases in anxiety 
measured by the MAAGL checklist and higher adrenal hormone levels 
(17 ketogemc steroids and 17 ketosteroids) There was also evidence of 
greater primary process thinking in SD using a group of Myers question 
naire scales However, the tedium stress factor rn these scales as well as 
interview stress measures did not differ after the two conditions The 
results on the Myers scale are similar to those obtained by Zubek and Mac 
Neill (J967) Jn the 24 hour study there were no significant differences be 
tween SD and recumbent control conditions although the subjects in 
both conditions had higher adrenal hormone outputs than on an am 
bulatory control day 

The major source of subjective stress which is produced by SD or 
PD appears to stem from the loss of contact with reality which results in a 
confusion of internal and external sensations an increase of primary 
process tlunkmg and disorientation m space and time The anxiety and 
tedium stress experiences produced by PD seem to be a function of the 
confinement in an unusual environment The effect of confinement and PD 
seem to be additive m the case of subjective thinking difficulties This lat 
ter finding is similar to the finding by Zuckerman Albright Marks and 
Miller (1902) based on verbalizations after 6 hours of SD 

Zubek has also compared his immobilized recumbent and ambula 
tory groups on behavioral and EEG measures Many of the intellectual 
and perceptual measures which were impaired by SD or PD were also 
impaired by immobilization or recumbent confinement Impaired per 
formancc on tests of recall and recognition and reversible figures occurred 
as a result of immobility alone whereas deficits in verbal fluency space 
relations and color discrimination were produced by the combined ef 
fects of restricted motor activity and the recumbent postuon On one 
measure visual vigdance the immobilized subjects performed better than 
the other two groups Immobilization did not produce ns wide a mnge of 
deficit as PD but much of the effect of PD may be due to immobilization 

Similarly on EEG immobilization has been found to effect a sig 
nificim decrease m occipital lobe frequencies but the effect is not as 
great ns that found in SD groups (Zubek R. Wilgosh 19G3 Zubek R. Mac 
Neill 1966) 

Zubek (I963n) lias also found that physical exercises during PD re- 
sulted in significantly less impairment in intellectual and perceptual 
motor tests md less EEG change linn in PD subjects not required to 
exercise during the one week period I low ever tbout the sime proportion 
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(two thirds) of this group quit before the end of the week as in non 
exerase SD and PD groups Courtney, Das is and Solomon (1961) com 
pared subjects m SD who were required to exercise with large bod) 
movements and another group who just made small finger movements on 
signal No differences were found on checklist and postisolation stress 
reports Although exerase seems to reduce some of the cognitive, per 
ceptual, and EEG impairment during SD or PD, it does not seem to re 
duce the stress effects 

Confinement and relative immobilization emerge from these studies 
as crucial variables in SD The ambulatory control for SD is not suffiaent 
to separate these effects from those of SD itself 


Confects with Experimenters and Social Isolation 

Soaal isolation has been shown to produce some of the effects found 
in SD experiments (Walters 1 Parke. 1964) Subjects m most SD expen 
ments are not entirely socially isolated because they know they can be 
heard through the intercom system even if there is little actual commum 
canon Man) subjects reassure themselves on this point before they go 
into iso ation In some expenments the isolation is interrupted for feed 
!"f° r or 10 administer tests What effect do these mtemip- 

Uons, with their soaal and sensory stimulation, have on the subject? 
of , IOn groUp ran stud,es ,n ' sh,c h this factor of seventy 

as the $ ' 3ned Tlm u^d the “iron lung respirator 

dJnf™ t Jl C0nfincn,em In group ("’exler. Mendelson, Lei 

X 'It “P °' 17 SUb ' CC “> ln -he room 

"“w im' nir a “ end '" 8 10 ll,e requests for food 

I960) oMO die T 10 " ^ Sec °" d group P'^delson et al , 

uon Th„ f* T" * e ««p t for elimtna 

■n the first group 71 pLcentoTthe mb 0 " 5 recorlled automatically 
at the end ot Scours and ner JCCU Tema,ned m lhe expenment 
severely isolated ctou 1 An****™ 1 remajned ^4 hours In the more 
and only 10 percent rern° n ^ 1 lbe su hjects remained 8 hours 

Courtn 7 “ (P™ McCourt, 

allowed to convene Althnm-h .w CTC placed ,n isolation in pairs and 
•ion between^hTtantslo n °' 2 d =» °f coL.un.ot 
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experiment However soaal 5 f' Crdl isolated group in the second 
durance When DanslS ™ '?" m ma > not al « a )> faah.ate en 

1 o! 11 couples remained for ihTlO ™ ■b' ‘*' n r “P lrators onI > 

Perceived the situation as a com urs ^ bereas the male strangers 

lonse,,). the married couples ,T <“ ** »o»Id last the 

each other » deasion to terminate Th ' '"t dl!corator ' s antI supported 
couples resulted in fewer hallurm,^ S ° Clal !l,mula ''ott "n die married 
lh.cmat.om soma.tc complatnu and mental 
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cloudiness The male strangers isolated together had reactions more 
comparable to males m SD alone The authors concluded that social con 
tact ameliorated but did not eliminate the effect of SD 

The ameliorating effect of social stimulation probably depends upon 
the compatibility of the partners it ho share the experience Altman and 
Haythorne (1965) studied two man groups isolated together for 10 days 
Half of the groups were rated as compatible using personality test scores 
while the other groups were rated as incompatible V hen the groups were 
compared on the Myers Post Isolation Questionnaire the compatible pairs 
had stress scores dose to those found in nonisolated ambulatory controls 
the noncompattble pairs had stress scores equivalent to those found in 4 to 
7 days SD subjects The result confirms something known to many un 
happy couples togetherness with someone who is incompatible is as 
bad as being alone 

Zubek (1964b) ran a group of 16 subjects in a one week PD expen 
ment to see if eliminating testing intrusions would increase hallucinations 
and post isolation perceptual effects which were absent in his former 
groups Three quarters of this group endured the week of PD which is 
about the same proportion (67 to 73 percent) found m their other SD and 
PD groups Hallucinations and post isolation perceptual effects were just 
as rare as m die former groups 

Experiments to date have not adequately distinguished between con 
finement social isolation and PD Experiments now being earned on in 
the labs of Myers (Naval Medical Research Institute) and Zuckerman 
(A Einstein Medical Center) mil enable us to compare the effects of (1) 
free ambulatory conditions (2) confinement with social and perceptual 
stimulation (S) confinement with perceptual stimulation only and (4) 
confinement with social and perceptual deprivation Compansons of 1 
and 2 will enable us to appraise the role of confinement comparisons of 
Z and 3 the role of social isolation and comparisons of 3 and 4 the role of 
perceptual isolation 

Zuckerman Persky Link L Basil (l968i) have obtained the following 
results m a study making these compansons of conditions (1) most of the 
stress m SD including adrenal medullary responses and questionnaire 
reported stress is produced by confinement even without sensory or social 
isolation (2) social isolation even without sensory depmation produces 
more contemplative responses dreams memories and reports of ineffi 
ciencies of directed thinking than confinement with social stimulation 
(3) sensory depmation produces more reports of visual and auditory 
sensations (imagery) tlreams and feelings of unreality than social iwb 
tion Another effect specific to SD is the increase in anxiety as measured 
by the Zuckerman Lubin (1965) Multiple Affect Adjectnc Check List The 
mean change in anxiety in social isolation simple confinement or ambula 
tory control conditions is close to zero The increisc in anxiety m the SD 
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condition is highly correlated with the feelings of unreality, reported 
usual sensations dreams and complaints of inefficiencies of directed 
thinking In other words, confinement to a bed in a small cubicle for 8 
hours produces generalized stress relative to a normal environment Social 
isolation adds to this some increase m unstructured cognitive activity but 
not enough to produce significant amounts of anxiety in most subjects 
Sensory depmauon adds the feeling of loss of touch with reality and 
‘ primary process phenomena such as intense images (sometimes hallu- 
cinations) and dreams which result in increased anxiety in a significant 
number of subjects 

Suedfeld, Grissom and Vernon (1964) demonstrated that SD impaired 
verbal productivity in response to an open-ended auditory projective test, 
while social isolation, without SD, increased productivity The effect was 
replicated m the first session of a second experiment (Suedfeld, Vernon 
Stubbs, & Karlins 1965) but was diminished in a second isolation session 
Suedfeld has interpreted these differences between SD and social isolation 
m terms of a heightened social drive produced by social isolation which is 
outweighed by a cognitive decrement produced by SD Subjects in both 
conduions complain of the inefficiency of their thinking (Zuchennan et al , 
966 Zuckerman Persky, Link, & Basu, 1968b), but the actual inefficiency 
in the Suedfeld experiments ,s found only in the SD condition Perhaps 
e heightened anxiety in the SD condition interferes with their verbal 
iTm'T ; apS , 3 m,n,n,al le%el of stimulus input is necessary to mam 

. . f C , 1 m „ n ^ ' Vliate ' er ll *e an s"er, the increased verbal produc 

n,mcnel, mZ'vn 5ub J Kt dramatically underlines the relative 

is not no subject. But this does not mean that cognitiv e activity 

ZuZhZ'" T 5 ^ )Kt ThC ot » occurring 

may simply be I,arcl cr to serbalire just as dreams arc quickly forgotten 

Durtrtion of Ijofotion 

«eeks E ^e^d,VcT°, 1 ' , ? S ^ ” PD ha ' e ra "S ed b °” 5 minutes «° 2 
tion of the different delations u r ? U T ltS ***' 1,terature m, S ht ^ a func 
penmen ts must be appraised before^ d (T agC C ‘ IeC ' S d ™ S “ 
tesied, the duration eTm of £> „ „ t dru \^ “» adequately 
order to stud, effectively * 

1 in 8ed-crn'r?nmmt s™exwn re '““"f (Zuckerman, 19Mb) indicates 
!hcexner, m _. _ . ... '”P' nm 'nts "here die subiects km« the limit 


that 
of the « 


oI ,h ' ex [eminent. about gTm Sub)ecu lnov ‘ the limit 

isolation for one das V srmll Percent of male subjects can endure 
third day seems to li nUmber t f u “ second das bur .he 


uay seems to 1*- the rriimi , 111111 ° n the 5600011 day, but the 
die subjetu quilting by this umeTfos. ° ne quarter lo one durd of 
da ? 80 on the end " b ° *> for rhe 
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Body movement which has been shown to predict quitting (Smith 
Murphy &. Myers 1962) shows an initial adaptation effect during the 
first 3 hours of SD (Zuckerman et al 1966) followed by an increase to a 
maximum at 12 hours and then by a decrease during the hours of sleep 
with a secondary increase early the next morning A control confinement 
group provided with television and radio showed significantly greater 
movement than the experimental SD group during the first 8 hours of SD 
but the SD group had significantly more movement during the last 8 hours 
of the 24 hour period (Figure 3-3) The diurnal cycle is reflected in the 
greater amount of da) time than nighttime movement and the daytime 
movement shows a progressive increase over 4 days of SD (Figure 3-4) 

GSR measures of skin conductance and nonspecific fluctuations in 
skin resistance EEG frequencies and amplitudes have been interpreted as 
measures of arousal or activation of the central nervous system Skin con 
ductance was found to fall indicating decreased arousal in the 2 hour SD 
study of Cohen Silverman and Shmavoman (1962a) However Zucker 
man found a pattern of rising skin conductance in 3-hour (Zuckerman 
Levine & Biase 1964 Biase & Zuckerman 1967) and 8 hour (Zuckerman 
et al 1966) SD experiments Vernon McGill Gulick and Candland 
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FIGURE 3-0 Body movement* o. o (unction o( durot on ftouril and e« 
permtenlol (SD) and conlrol liocial notation! conf nemcnt eond I on! 


so,..* ;™£j’o'r tr " c 1 
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FIGURE 3-4 Body move 
merits as a function of 
duration (days) and day 
time versus night time ac 
irvity The units in the ordi 
note refer to the restless 
ness rate in movements 
per minute 

Sou»cr Reprinted by 
peimmion from T I MyrrJ 
D B Mtnpby S Sm lb & S J 
Gcffard, HamRRO Tech Kept 
So 66-8 June 1966 


(1961) found that skin conductance continued to increase in 24 , 48-, and 
72 hour groups 

Cohen Silverman and Shmavoman (1%2a) found that N-S GSRs 
EEC and Pulse Rate indicated decreasing evidence of activation dunng 2 
hours cl SD The data of ZucVxrtnan ct a] (1966) on N S GSRs heart rate 
and breathing rate indicate a decreasing arousal dunng the first 4 to 5 
hours of SD or in the control stimulation condition (Figure 3-5) However, 
the rising slun conductance dunng this period of time is in conflict with 
the decreased arousal trend Dunng the sixth and seventh hour there are 
some secondary increases in most of these measures but they do not reach 
the high levels found in the baseline periods just alter the subject was put 
«n the room and sshenhessas anticipating SD 

a„J , r e c 3 -V Ws the lciel ot ar0UMl as reflected in the EEG data 
showvi le a fi ” th ° Ur0[SD<Zucllerma " 8 ' Ho P l,ns ,966 > Most subjects 
' rom a high initial alertness to a sleep 

(no R.VS1 or rr \" f”* h °“ r S “ b)ecu " ho reported no visual sensations 

of 3ny p- ‘2 “ , 

EEG GSR and £ ,e 
they were lowest di,r,„„ ,i! P A " reflected a diurnal ejele, 

■"5 <he late afternoon niommg period and highest dur 
neither \er\ hieh nor im i rt * ° C ng P^ 041 EEG records resealed 

«XTirr l , dunns ,,k 48 - h - 

«n PD conditions for 2 *eeks He (n l*" 865 ,n ten suh J ects *ho stajed 
occipital lobe frequent , a P ro 8 ressne decrease in mean 

Moving vas .52 cps and dunn 15 ^ eT,cxl of t,me During the first *>eek the 
occntted Tlie e^top was 1 fiY h" 0 "’" 1om o! ' 1 1 

C P* e effects dunng the second week 
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f FJGUffE 3—5 Mean physiological scores as a function of duration {hours) 
and confinement conditions Isolation (sensory deprivation) and stimufatron 
(social isolation) 

Some* Bfpnn!«I by permission fwm M Zi ckronin, II Pmky T R Hopkins, T Mar 
fetich G K Bisu 4 M Schilling. Arch gen P/ychlat^ 19B8 14 348-365 

Here in ice as great as those during the first neck After PD, the mean EEG 
frequencies began to increase but esen after lOthjs the) here slid .51 cps 
below the prePD level Gorrehted with the magnitude of EEG changes 
were motivational losses such as mabiht) to stud) or engage m purposeful 
activity 
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FIGURE 3-4 Mean EEG arousal rating, for rob, nets reporting 
v ruol renrabonr (RVS Group) o„d r„b,ects no, reporting visual 

firrl ho , °“ Pl “ ° < “" c, '°n of during the 

first hour of sensory depnvat.on 

Percept 5 ^ 1 S kmTSS ^ M ZacleTmta & T R Hopkins 


decrea^CNi'S"^" produces a gradual 

frequency is associated & Subjects S,nce tfm decrease m EEG 

negautesign T*o weeks of PDmavh? 1 * 1 '““'n “ may be considered a 
phase sshere the sensormatic Krh w* al ’P roachln S som e kind of critical 
formation may break down lea I ° * 9Ga ) functioning of the reticular 
CNS activity and SLtmai Itemed adaptaU °" 31 3 >-' of 

response for sisual an^uthto™ 05 ' 'f U '" 1 llUl ' chan S e ,n rate of operant 
SD During the thud hour there during the hrst 2 hours of 

for sisual reinforcement Jones flGSdaf bT'h'*' 1 ' mCrea! ' ln response rate 
reinforcements mcieannc as a r,,„ , , Sh ° Wn response rates for visual 

18 hours ’ ,nE « a function o! the duratton ol prtor SD up to 
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I’olhrd Uhr ahd Jackson (1965a) Vosbcrg Fraser and Guehl (I960) 
1t,(1 ^uclcrman Albright Marks and Miller 1902) have nl! noted a decreas- 
ing amount of Sfiontaneousvcrbihration with successive hours of short term 
isolation Zuckcnnan ct al (1962) found tint the percentage of subjects 
reporting visual and auditor) semationj decreased during G hours of SD 
(Figure 3-7) The mem proportion of the verbalizations that indicated 
anxict) anti complaints of confinement showed marked increases during 
the fifth and sixth hours ol SD 

The M)crs (1962) Post Isolation Questionnaire and the Zuckcrman 
Lubm (1965) MAACL have been used in a number of studies varjing in 
duration from 1 hour to 7 dajs Table 3-1 shows the results on the three 
pnmar) factor scores of the M)ers questionnaire There is little change in 
factors 1 and 2 between the 8 and 21 hour SD experiments The 96 and 
168 hour experiments reflect somewhat higher levels than most of the 
8 and 21 flour experiments, hut on Tactijr I the differences are not con 
sistcm For instance the values obtained on Factor I Tedium Stress are 
almost identical in the 7uckcmnn I dvy study and the Zubek 7-day study 
7 he results arc more consistent for Factor 2 which includes Reported 
Visual Sensations Bod} Image Changes and Feeling of Unreality Scales 
On this factor the *1 and 7 day studies produce consistently higher Un 
reality Stress than the shorter studies However on both factors 1 and 2 
there is little difference between Ida) and 7-day studies Factors Positive 
Contemplation also shows the increase between the 8 to 24 hour studies 
It is surprising that this factor which seems to measure adaptive response 
increases with duration This ma> be a response set tendency m the ques- 
tionnaire or may reflect the increasing variety of positive as well as nega 
U\e reactions during long periods of SD 


FIGURE 3-7 Percent 
ages of subjects report 
Ing visual and aud tory 
sensations os a fund on 
of duration (hours) of 
sensory deprivation 

SOURCE Reprinted by 
permit! on f otn M ZucVerman 
R / AJbnsht C S Marts & 
C L Miter PjychoJ Monogr 
1962 16, No SO (Whole No 
519) 
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TABLE 3 1 Mean Scores on Myers Questionnaire Factors 


Study 

Exp 

Hours 

SD or PD 

Conditions 

Factors 1 

Confinement 

Conditions 

Factors 1 

Ambulatory 

Control 

Conditions 

Factors 1 


1 

2 

3 

1 

2 

3 

J 

2 

3 

Zuckerman 

8 

48 

24 

24 

46 

16 

22 




Persky 

24 

52 

23 

23 

37 

14 

18 




SuedfeH 

24 

43 

24 

38 




22 

11 

24 

Myers 

24 

31 

18 

32 

22 

12 

24 

27 

16 

35 


96 

58 

37 

48 




27 

11 

33 


96 

65 

44 

44 




31 

14 

33 

Znbek 

168 

54 

38 

48 

38 

27 

44 

22 

12 

31 


'F««ot 1 “Ted an Strum 
Factor 2 “ Unreality Stream 
Feetot 3 - Po. t *e Contenplat oo 


Studies using the MAACL Anxiety measure hate cosered a shorter 
range of durations Ulan those using the Myers Questionnaire Table 3-2 
shorn the mean PostSD scores in eight groups of males and females in 
experiments ranging from I so 24 hours There is some es idence of a slight 
increase between 1 and 24 hours m anxiety scores on this instrument but 
ic °' er increase is not impresstse When comparisons ssere made on 
pre post difference scores between SD and confinement control groups the 
ma^'tomT' n ° l slsn ' r,cim ,n lhe S-hour experiments (Biase 8: Zucker 
etal toon n U R Were s,snificant In tile 3-hour experiment (Zuckerman 
Thornton 24 1,our group (Perslcy Zuckerman Basu 8. 

ioro nnor T Ugmficant >»«>« °f the higher initial anxiety 

scores prior to SD and the smaller number of subjects 

points in iimTdTHH^Qn 1 ^ 3 ' 6 a d m,m *tered cognitive tests at \anous 
t^'edsub,eason'!’ SSD f“ c1 " nnan ^"ght Marks and Miller (1962) 
SD Tlie SD erounT *"1 controlled association after 3 and 6 hours of 

during f, “a^il " ed , a i PT f SrE ' me d — ■" verbal product.sat, 
during the same per^dd the a "’ bu,a,or > control group increased 

nmg v, „h a speaM letter lhe n SD or “‘“f” 110 " nam,n S "ords begin 
"lule the control group diJ h T!,e 5T P |r n °‘ ' m P ro ' e * ,lh P rac “ ce 
paucity of association-il rsrrwt nCt effect was a relatnely increasing 

Heron and £££ Bexton 
subject, shoued lUift “"t" rK ' ,1 ‘ *>" a »°rd maktng test The 
lCT v from the fust tev C °^f l " ortls made from jumbled let 

test gnen before SD to the fourth test gisen after SD 
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Condons £ Groups Hours m A nx.ecy » — / 

Sensory Deprivation 24 12 110 

„ a 17 10 8 12 11 3 

Sensory Deprivation 

= „ 6 19 10 6 25 11 4 

Sensory Deprivation 12 9 4 12 9 5 

Sensory Deprivation 58 9 2 22 9 9 

Sensory Deprivation 1 

Confinement & Social Isolation 24 12 ? 9^ ^ ^ ? 

Confinement & Social Isolation ® . 

8 12 6 3 12 

Lontmemenl jg g 2 

Confinement 12 7 7 12 10 1 

Confinement* & Social Isolation 

138 9 7 107 10 7 

Psychiatric Patients ^ g9 31 6 3 

College Students ^ &8 100 61 

Normals 11 6 5‘ - 

Ambulatory Controls 

.^1.01. in ^ 

’s.e* .ubject. in two cond ion.-8-bovrW 
*L ght but no oound 

During the same period 

perfonnance Three days change during this period of 

level Errors in the cont ™ ® r0U ^ , ncrea sed steadily from pre-SD to 48 
time but errors in the S ® oups performed at the same lower 

hours of SD Three days after SD boh gr |hal the SD subjects 

level of error The post SD resul d ^ though 1( not r e- 
were benefittug from the to™ -"8 | n , ncrKlsln g general dr.se level 
fleeted m them performance A m ^ SD 

or arousal could account for tl « ■“<«* J* on ce a day for 7 days on a 
Zubeh et al (1962) tested the FD ^ between die PD group 
battery ofcogntt.se tests m , h e PD group on Verbal 

and the control group and th J m tI ,e first day of isolation Ab 

Fluency and Number Facility au „ ere maximum on the llurd 

struct Reasoning and Recogm maximum effect Zubel 

das of isolation Other tests varied in ■ ttordap ^ ^ ^ ^ rd , .unship 
noted that on most of the t«s juration of isolauon (196. p 

between the extent of tmpa.rment 

181) 
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Obviously the question as to how long a person must be in SD to ob- 
tain effects cannot be answered except in reference to specific kinds of ef 
fects If one wants to stud) spontaneousl) reported visual sensations, 1 
hour of SD is probabl) sufficient If one wants to compare stayers and 
quitters in isolauon, a 3-da) or longer duration is necessary unless one 
uses respirator or water tank confinement If one wants to study gross 
bod) movement, a 2-da) or longer experiment is necessary Stud) of the 
brain wa\e shifts to the lower frequencies requires at least a 1-day dura 
tion and 7 day s w ould be more desirable to get effects As far as physiological 
and behavioral indices of stress go, the first few hours are an adaptation 
period for SD and experiments of 3 hours or more are required Significant 
verbal stress effects relative to ambulatory controls may be elicited on 
post SD checklist affect measures or questionnaires after only a few hours 
of SD, but most of these are effects of confinement rather than SD Dura 
tions of 6 hours or more seem necessary to produce true SD anxiety Cog 
mine effects depend on the particular skills Assoaational and verbal 
fluency measures seem to be maximally affected on the first day, probably 
an 8-hour period is sufficient to study them Impairments of the ability to 
think abstractly may require a 3-day experiment Experimenters should 
give careful consideration to the duration of their experiment and even 
invest some time in pilot studies before they conclude that SD does or does 
not affect X or Y or that personality Type A responds differently to SD 
than personality Type B 


The Effect of Prior Expowre to SD or Confinement 

One prominent school of SD research points to the set induced by 
pnor information and the SD situation itself as the source of the unusual 
‘ 0 lhe S,tuaUon (Jackson X. Pollard, 1962) If this view is correct, 
A," 1 *' 1 effCCU ° f mmal to SD will be much 

mem room 1 ex * x ” ures In fact » an «nitial exposure to the confine 

later raTonTs^m PD PCTCeP ‘ Ual 5h ° U,d 

™ 3 four „b- 

The number of suhiert* s f SMOns were generally a week apart 

about the same in the iu 31nin 3 Bnt * “'e aserage time of endurance was 
t'atton occurred duttna the''”' 0 "! ConsllIeraM > less spontaneous serbal 

s.gn.ficaXjen” Tund„ T SO ”° n **«»>. there was a 

tn the second session The e ' mate t,mc fendenc) was not present 
mtnement mote slowls than *P~ nrncmaI subjects estimated the speed of 
ferences I™ “3 " U " I»th »„on, and ihe dtf 

<»« such as ZZZ -ZZTZr"’ S " t "“"S’ on affect adjec 
■« second sesuon a„d X n ° <">■” 

rate then mood in more ne-at.se t_L **‘ e SD ’“hjecu tended to 
negat.se terms ll, an the control, The ma.n find 
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mg in this experiment was the reduction in the spontaneous reports of SD 
phenomena in the second session Tiie other types of measures used and 
the endurance time itsejf did not support an adaptation interpretation 

Shurley (1966) proildes some data on repeated runs of file subjects 
in water tank confinement Generally subjects showed increasing endur 
ance times on subsequent runs 

Leiderman (1962) used a design counterbalancing conditions and ses- 
sions The pilot stud} used six subjects in four conditions on four sessions 
The more extended study used sixteen subjects with two conditions in two 
sessions In the pilot stud} heart rate was highest in the first of the four 
sessions for five of the six subjects Reports of discomfort and somatic com 
plaints were highest m the first session In the larger study there were no 
sessions effects for imager} Galvanic Shin Potential levels fell and heart 
rate responses to stimulation rose during the second session indicating 
that the process of adaptation had not been completed by the second ses 
sion 

Zucherman et al (1966) used two conditions 8 hours of SD and 8 
hours of confinement with stimulation in two sessions counterbalanced 


over subjects Primary Process and Stress Response scores were derived 
from Myer s Post Isolation Questionnaire The Primary Process score (Re 
ported Visual Sensations Bod} Image Changes and Feelings of Unreality) 
showed the effects of conditions being higher after the SD condition The 
Stress Score showed a significant effect for sessions more stress was re 
ported in the questionnaire after the first session than after the second 
session There was little effect of conditions on tins score Persky Zucker 
man Basu and Thornton (1966) extended this design to a 24 hour experi 
ment Using Myers definition of the stress factor in the questionnaire the 
stress score again showed a significant sessions effect being higher after the 
first than after the second session The conditions effect was not significant 
In this experiment the change in the Depression scale score on the MAACL 
also showed a significant sessions effect The results would tend to indicate 
that much of the verbal stress response to 8- or 24-hour SD is a function of 
the strangeness of the first confinement experience In both of these experi 
ments none of the autonomic or hormone measures used to assess stress 


effect showed a significant sessions effect 

Zubek et al (1962) ran four subjects m a 1 week PD experiment who 
had been used a year earlier m a 1 week SD experiment Three of the four 
subjects reported that the second expenence was easier to endure and a 
comparison of ihe performance of the four subjects with nonrepeaters 
indicated better functioning of the repeaters on 9 of 12 tasks 

SuedfeJd Vernon Stubbs and Karlins (1965) found that 24 hour SD 
produced a significant declme in verba! productivity in a storytelling 
Task In a second SD session the subjects showed less decline in produc 
tmty and the net change was not significant 
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The genera] findings indicate that \erbal stress reactions to SD or 
PD are markedly reduced if the SD session has been preceded by a prior 
experience of SD or esen one of confinement in the experimental situation 
without SD Other stress indices such as endurance, behasioral deficits, 
and hormone measures do not consistently show this adaptation effect. 
The subjects ma) be just as stressed by a second SD experience, or one 
preceded by a single confinement experience, but they tend to talk about 
it less or are less aw are of the bodily stress 


Sefs Produced by Conditions and Instructions 

In comparing the endurance in experiments where subjects are told 
the time limit of the experiment, and those in which the time of stay is 
left up to the subject, Zuckerman (1964b) noted the greater endurance in 
the former type of experiment In Myers and Zubek’s SD and PD experi 
ments about two thirds to three quarters of the subjects stayed to the bit 
ter end regardless of whether the goal was 4 days, 7 days, or 14 days In 
contrast, none of the male subjects in the Smith and Lewty experiment 
stayed more than 2 days The time limit was left indefinite in the latter 
experiment Differences between populations could account for tilts differ 
ence in endurance Francis (1964) compared the endurance of subjects told 
tlm they would stay 3 hours in underwater confinement and another 
group told to 'stay as long as possible Hall of each of these groups w ere 
toW to say nothing and were given no indication of the passage of time, 
the other half were told they could communicate to E and were informed 
o e time every 20 minutes None of the main effects in this study were 
signi leant, hut the interaction of definiteness-indefiniteness and time 
information was significant. As expected, the group told the period of con 
incment an ept informed of the passage of time showed the best endur 
' ' S " >up tha ‘ 8" cn an mdefimte ume Um.t and not 

the vimt« llinC was the second best in endurance, rather than 

I”’' The most abrupt quttt.ng was found tn the 

Le , ” der "’“' emlnrance set but informed of the passage of 

exper^fr,! mformauon gtven the subject in pre 
(1903a) Tv,o erounvVn'^t !tud,c d by Pollard, Uhr, and Jackson 
of sensory demivaL ' SU ' >)CCU " CTe P'" 1 neutral sets with no mention 
hours of PD A third errT * U effccls These groups were given 8 

ami tubjected to onl^sTours o“ PD^ a*”*"' “fi COmm °" PD clIeClS 
uved for comparisons The ° A "‘’"“"fined control group was 

Of these effects and ppuptiII^ P g*'en a set for PD effects reported more 
3 hours of PD than the mai1 ' >«bal reports of all kinds during 
hours of PD Many of the eff ^ neulra * set reported during 8 

usual HowererX »>« said ,o be’ bizarre and un 

P°s e set group did not differ markedly from the 
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neutral set group on self ratings or on behavioral tests given after PD The 
results are similar to those which involved comparisons of first and second 
sessions The major effects of set were on the quantity and quality of spon 
tsneous reports made during the PD session 

Leon and Arnhoff (1965) compared the postisolation interview re 
ports of subjects in three groups (!) given no set but led in blindfolded 
and told to lie quietly (2) told about the possible effects of PD and told 
that these effects sometimes occur and (3) told about possible effects and 
told that it Vvas expected that they would also experience these effects 
The group told to expect the effects reported more isolation and imagery 
disturbance thin the other two groups The uninformed group tended to 
err more in time estimation The study tends to show that permissiveness 
of PD effects encourages subjects io report these effects Actual m forma 
tion about PD effects appears to be less important than the expectation 
of having the effects occur The group informed that the effects some 
times occur actually reported the least disturbance while the group told 
to expect the effects reported the most disturbance The uninformed 
group was intermediate in reported disturbance 

Murphy (1966) used the Pollard Uhr and Jackson (1963a) sugges- 
tions in comparisons between a group given the set a group given a more 
neutral set derogating the reliability of previous research and a control 
group given no set The dependent variables were the maturity or 
immaturity of cognitive functioning as assessed by interpretations of 
ambiguous sounds Although the authors concluded that explicit sugges 
tion augmented the effects of SD in producing less mature performance 
the fact is that all groups showed a decrease in mature functioning and t 
tests between mean change scores yielded no significant differences between 
groups 

Orne and Scheibe (1964) conducted an interesting study m which 
they varied the preliminary procedures but kept the actual experimental 
conditions constant The condition was a social isolation one with the sub- 
ject confined in a well lighted room for four hours One group was greeted 
with a ritualistic medical type atmosphere complete with release forms 
white coats emergency tray and other indications that the procedure 
might be dangerous or upsetting Subjects in the control group were told 
they were in a control group and the drama used with the experimental 
group was absent Various cognitive and perceptual tests were adminis- 
tered before and after social isolation and a postisolation open-ended m 
terview vvas used to obtain subjective reactions Four of the behavioral 
tests differentiated the groups significantly In 13 of the 14 comparisons 
the set group did more poorly than the control group Significantly more 
of the set group reported Intellectual Dullness and Restlessness Border 
line significant differences were found for reports of Adeem e Unpleasant 
ness and Spatial Disorientation No significant differences were found on 
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The general findings indicate that \crbal stress reactions to SD or 
PD are markedly reduced if the SD session lias been preceded by a prior 
experience of SD or e\en one of confinement in the experimental situation 
without SD Other stress indices such as endurance, behavioral deficits, 
and hormone measures do not consistently show this adaptation effect 
The subjects may be just as stressed by a second SD experience, or one 
preceded by a single confinement experience, but they tend to talk about 
it less or are less aware of the bodily stress 

Sets Produced by Conditions and Instructions 

In comparing the endurance in experiments where subjects are told 
the time limit of the experiment, and those in which the lime of stay is 
left up to the subject, Zuckerman (1964b) noted the greater endurance in 
the former type of experiment In Myers and Zubek's SD and PD experi 
ments about two thirds to three quarters of the subjects stayed to the bit 
ter end regardless of whether the goal was 4 days, 7 days, or 14 days In 
contrast, none of the male subjects in the Smith and Lewty experiment 
stayed more than 2 days The time limit was left indefinite in the latter 
experiment Differences between populations could account for this differ 
ence m endurance Francis (1964) compared the endurance of subjects told 
that they would stay 5 hours in undenvater confinement and another 
group told to "stay as long as possible ' Half of each of these groups were 
told to say nothing and were given no indication of the passage of time, 
the other half were told they could communicate to E and were informed 
of the time every 20 minutes None of the main effects in this study were 
significant, but the interaction of definiteness-indefiniteness and time 
information was significant As expected the group told the period of con 
finement and kept informed of the passage of time showed the best endur 
ance However, the group that was given an indefinite time limit and not 
informed of time passage was the second best in endurance, rather than 
the worst as was expected The most abrupt quitting was found in the 
group given an indefinite endurance set but informed of the passage of 
time 

The effects of the suggestive information given the subject in pre 
experimental instructions was studied by Pollard, Uhr, and Jackson 
(1963a) Two groups of subjects were given neutral sets with no mention 
of sensory deprivation or us possible effects These groups were given 8 
hours of PD A third group was told about some of the common PD effects 
and subjected to only 3 hours of PD A nonconfined control group was 
used for comparisons The group given a set for PD effects reported more 
of these effects and generally made more verbal reports of all kinds during 
lours of PD than the group given the neutral set reported during 8 
lours o D Many of the effects reported were said to be bizarre and un 
usual However the positive set group did not differ markedly from the 
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neutral set group on self ratings or on behavioral tests given after PD The 
results are similar to those which involved comparisons of first and second 
sessions The major effects of set were on the quantity and quality of spon 
taneous reports made during the PD session 

Leon and Amhoff (1965) compared the postisolation interview re 
ports of subjects in three groups (1) given no set but led in blindfolded 
and told to lie quietly (2) told about the possible effects of PD and told 
that these effects sometimes occur and (3) told about possible effects and 
told that it was expected diat they would also experience these effects 
The group told to expect the effects reported more isolation and imagery 
disturbance than the other two groups The uninformed group tended to 
err more tn time estimation The study tends to show that permissiveness 
of PD effects encourages subjects to report these effects Actual informa 
tion about PD effects appears to be less important than the expectation 
of basing the effects occur The group informed that the effects some 
times occur actually reported the least disturbance while the group told 
to expect the effects reported the most disturbance The uninformed 
group was intermediate in reported disturbance 

Murphy (1966) used the Pollard Uhr and Jackson (1963a) sugges 
tions m comparisons between a group given the set a group given a more 
neutral set derogating the reliability of previous research and a control 
group given no set The dependent variables were the maturity or 
immaturity of cognitive functioning as assessed by interpretations of 
ambiguous sounds Although the authors concluded that explicit sugges- 
tion augmented the effects of SD in producing less mature performance 
the fact is that all groups showed a decrease in mature functioning and t 
tests between mean change scores yielded no significant differences between 
groups 

Orne and Sdieibe (1964) conducted an interesting study in which 
they varied the preliminary procedures but kept ihe actual experimental 
conditions constant The condition was a social isolation one with the sub- 
ject confined in a well lighted room for four hours One group was greeted 
with a ritualistic medical type atmosphere complete with release forms 
white coats emergency tray and other indications that the procedure 
might be dangerous or upsetting Subjects in the control group were told 
they were in a control group and the drama used with the experimental 
group was absent Various cognitive and perceptual tests were admints 
tered before and after social isolation and a postisolation open-ended in 
terview was used to obtain subjective reactions Four of the behavioral 
tests differentiated the groups significantly In J3 of the H comparisons 
the set group did more poorly than the control gToup Significantly more 
of the set group reportetl Intellectual Dullness and Restlessness Border 
line significant differences were found for rejwrts of Affective Unpleasant 
ness and Spatial Disorientation No significant differences were found on 
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Perceptual Aberrations, Anxiety and Fears, and Irritability The pre- 
expenmental environment used by Ome was more extreme than the typi 
cal SD enuronment No one has ever had an "emergency tray" in view of 
subjects The procedure was calculated to frighten the subjects and it 
apparently succeeded in doing this In view of Ome's (1962) emphasis on 
the ways in which experimenters as well as subjects, may bias the outcome 
of experiments in the desired directions, it is surprising that he did not 
use a more objective method for appraising the subjects’ verbal reactions 
Although a statement is made that the post isolation interview was con 
ducted in exactly the same manner for all subjects, there is no indication 
of how this possible source of bias was avoided in the open-ended mter^ 
view and the subsequent "clinical evaluations’ made of the subjects 
behavior and remarks Assuming that there was no such bias the experi 
ment might indicate that some of the atmosphere accompanying SD ex 
penments could create some of the stressful subjective responses to these 
experiments, and could even affect performance on objective tests 

Zuckerman and Cohen (1964b) used a control group given a mini 
mum amount of set in the instructions with three experimental groups 
each group given increasing amounts of set for SD effects (eg , hallucina 
tions and odd feelings) The last two groups were also given placebos 
which were presented as drugs which would enhance these effects All sub- 
jects were exposed to one hour of SD Only the reports of the least mean 
ingful types of visual sensations were found to increase with increasing 
suggestion The more meaningful and structured types of visual sensations 
as well as stress reports rated by two judges from structured post-SD in 
terviews, and anxiety scores on the MAACL checklist, were not signifi 
cantly affected by the different precx peri mental sets These results are at 
some variance with those of Ome One possible source of difference is that 
Ome’s suggestions of stress effects were created indirectly by a rather ex 
treme type of atmosphere In this experiment, the suggestion was varied 
more directly in the statements made to the subjects, although the placebos 
given to the subjects could have enhanced the suggestions 

Short and Oskamp (1965) also have varied set, contrasting the effects 
of Jackson and kelly's (1962) high suggestion instructions and placebo 
with low suggestion instructions These authors did not find the great 
effects of suggestion in a one hour PD experiment that Jackson and Kell) 
did Their results were more comparable to the results of the Zuckerman 
and Cohen (196-1 h) study showing only minimal effects of suggestion 

Although there is little question that set may influence some of the 
SD effects the exact set conditions which affect SD response have not been 
delineated by the experiments The failure of a second exjjeriment by 
Pollard, Uhr, and Jackson (1963b) to demonstrate effects of set, even on 
the quantity of verbal reports raises more questions about the operation 
of this variable The sets which subjects bring to the experiment could be 
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more important than die sets which the experimenter produces This type 
of set more closely related to the subject s personality will be discussed in 
a later section One of the important and obvious effects of set is to en 
courage or discourage reporting of experiences during and after the ex 
penmen t 


SUBJECT VARIABLES 

At the outset of this chapter the ambiguous nature of the SD expen 
mental situation was described and the point was made that subject van 
ables were bound to play an important role in this live m inkblot Eight 
years of observation of subjects in SD has convinced this investigator of 
the importance of individual differences in this situation Some confirms 
tion of the strength of this clinical observation was found in the study by 
Zuckerman et al (1966) where the same subjects were exposed to two 
conditions SD and confinement without SD Subjects responses on 30 au 
tonomic endocrine checklist questionnaire and interview variables were 
studied Significant differences (p < 0a) attributable to conditions (SD \s 
Social Isolation) were found on 5 variables significant sessions effects (1st 
vs 2nd session) were found on 2 variables significant correlations between 
the subjects responses to one condition and their responses to the other 
conditions vs ere found on 15 variables Personality measures which cor 
related with the subject s responses to one condition usually predicted ins 
responses to the other condition as well 

Volunteering Selection 

What kind of subject volunteers or does not volunteer for a SD ex 
penment? Myers Murphy Smith and Goffard (1966) compared volunteers 
and nonvolunteers from their army group Nomolumeers were older 
composed of a higher percentage of draftees and had lower combat apti 
tude scores Despite the fact that they were not regular army they fol 
lowed the old army adage about never volunteering The nonvolunteers 
had higher scores on the following MMPI scales Depression Psychopathic 
Deviate Hysteria and Psychasthenia The latter two differences were of 
borderline significance On the EPPS scales the volunteers were higher on 
b. CJnnge while the nomolumeers were higher on N Aggression Both 
Short and Oskamp (1965) and the M)crs group found no differences be- 
tween volunteers and nonvolunteers in the incidence of reported sensa 
nons during short periods of isolation 

Zuckerman Schultt and Hopkins (1967) compared student volun 
teers on the Sensation Seeking Scale (Zuckerman holm Price & Zoob 
1964) In the sample of female undergraduates the volunteers for SD and 
hypnosis experiments were significantly higher on this scale of need for 
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excitement and sensor}’ variation. In one sample of male undergraduates, 
the difference was not significant for SD volunteering. The authors col- 
lected results in additional samples where they found that male volunteers 
were significantly higher on the SSS; the difference for female volunteers 
vs. nonvolunteers was of borderline significance (p < .10). Although there 
was a lower percentage (68 percent) of first boms in the Zuckerman, 
Schulz, and Hopkins (1967) female sample volunteering for SD than in the 
non volunteers, the difference was not significant. Suedfeld (1964c) reported 
a high percentage (79 percent) of first boms among male volunteers for SD 
but this percentage was about the same as the percentage of first boms vol- 
unteering for an experiment in social interaction (Capra & Dittes, 1962). 

Myers, Murphy, Smith, and Goffard (1966) found that most of their 
subjects volunteered either to contribute to science or to test their own 
reactions. No monetary rewards were offered in this experiment. W’exler, 
Mendelson, Leiderman. and Solomon (1958) found that five of 17 subjects 
volunteered to test their reactions while most of the others volunteered for 
the money. It is interesting that four of the five self-testers quit the experi- 
ment before 8 hours, while only one of the 1 1 subjects who volunteered 
for the money quit before this time. The self-testing motivation may repre- 
sent a counterphobic tendency in many subjects. 


Subjects* Expectations 

subjects expect SD to be stressful, and some expect to have 
hallucinations” or other peculiar experiences. Biase (1967) showed an SD 
room and apparatus, read SD instructions to subjects, and had them take 
e Zuckerman-Lubin MAACL, checking the adjectives which they 
thought would describe the way they would feel after three hours in SD. 

xiety expectation scores were significantly higher than the scores ob- 
tamed in other groups after 3 hours of actual SD. Females had signifi- 
cantly highCT anticipation anxiety scores than males. These data fit the 
auionomic data obtained by Zuckerman ct al. (1966) which show a higher 
aromal ,n ,h = baseline period in the isolalion room prior to SD. 
is not Ih mean _ a ^ 0usa * effects during SD. In small samples o£ quitters, this 
to ouubo. mi 1 ^ typically show a sudden increase in arousal just prior 
rather .1 g ‘ 7 hKe daU rcfcr to auIon °tnic measures ol immediate arousal, 
menu wh"h°" S T™ m “ 5ures such conductance and body move- 

above the'basehne. *° * °" 3 cumul3 ' i ' e effect of isolation, increasing 

t >e c t an „ 'n" 'h/i 1 ? r ’' ' 1 ^ gm ' lI b an ff Cuflard (196G) conducted a study oi ex- 
5cad dewri V' ? J Er ° UP 0t sub i' xu "ew the isolation cubicles, and 
be mS 7"’ 1 ' P TXCdu,a - ^ subjects did no, predict the rela- 

d “ OT ' b ' d in the postisola.ion question- 
naire. 1„ general, they tended to underestimate .^number of areas of 
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concern to subjects m May SD They were fairly accurate in pred.oinn 
tfte general level of stress as measured by a mood checklist Perhaps the 
greater accuracy of subjects tn predicting stress level on a mood checklist 
in the Mjers study as compared to the Biase (1967) study was due to the 
longer duration of the Myers study (4 da) S as opposed to 3 hours) It is 
possible tli at many subjects rating the stressfulness of SD do not differen 
tiate between short and long term SD 

Reed (1962) compared the effects of a short period of 40 to 60 min 
utes on two groups of subjects Group A who expected that SD effects 
would be slight or would only occur after several days of SD and Group 
B who expected that the effects would be intense and would occur within 
the first hour of SD 

Group B the high-expectancy group reported significant^ more 
visual and auditory sensations of an unstructured variety (e g changes in 
brightness and intensity of white noise) body image disturbances changed 
time sense anxiety and unpleasantness 

The results are simihr to those reported by Zuckerman and Cohen 
(1964b) m a previously described experiment where only the least struc 
tured and meaningful types of visual sensations were affected by the ex 
penmentally induced sets Apparently set produces a heightened alertness 
to minor peripheral sensory changes However the mood changes found 
by Reed were not found in the Zuckerman and Cohen (1964b) study 
Zuckerman and Cohen (1964b) and Zuckerman and Hopkins (1966) found 
no relationship between the subjects expectations of hallucinations 
reported before the SD experience and the experimental suggesuons and 
subsequent incidences of reported usual sensations 

It is clear that the subject who expects intense effects may be looking 
for such effects and he may find them in normall) ignored sensations from 
his receptors and bod) but in general the subject s expectations are poor 
predictors of his actual responses to SD Most subjects expect more than 
actually happens in short-durauon SD studies 

Sex D fferences 

Smith and Lewty (I9a9) compared the time to quitting of 1 1 women 
and 9 men m PD Tiie som! and perceptual isolation in this experiment 
was interrupted four times ? dry for testing and feeding The termination 
of the experiment was left up to the subject The men sti)ed an average of 
29 hours while the women sta>ed for an average of 49 1 ours The subjects 
in this experiment were British hospital workers ranging in age from 20 
to 55 

Pollan! Ulir and Jackson (1963a and 1963b) found that American 
male undergraduates stayed about 7 hours on a frst and 8 hours on a sec 
ond PD experience while females avenger! about 5»/. hours on both PD 
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occasions Thus in the American short term experiment, males showed 
greater endurance Pollard and his co-workers found no significant sex 
differences m number of spontaneous reports during PD or behavioral 
tests and self ratings after PD Their data reseal no significant sex dif 
ferences in reported visual or auditory sensations 

The data of Daws McCourt, Courtney, and Solomon (1961) may 
support the findings of Pollard since more pairs of mamed couples quit 
PD earlier than pairs of male strangers Both Pollard and Daws indicate 
that females seem more ready to admit their discomfort than men and are 
less likely to wew the situation as a test of their adequacy 

Amhoff and Leon (1963b) compared the responses of 19 males and 
17 females to a 2 hour SD experience There were no significant sex dif 
ferences on estimation of time reported disturbances on a postisolation 
interview, or imagery disturbance (hallucinations and illusions) 

Reed and Kenna (1964b) compared 14 males and 14 females who 
were exposed to a very short 20-minute SD period There were no sigmfi 
cant sex differences m disturbances of body orientation or body image 
Leiderman (1962) compared eight males and eight females in an ex 
periment involving counterbalanced conditions of visual and auditory PD 
and simple auditory PD each condition lasting 2 hours No significant sex 
differences were found on imagery reports Galvanic Skin Potential or 
Heart Rate 


,' Va / l t !! S Shurle y and Parsons (1962) and Walters Parsons and 
Shurley (1964) compared the verbal responses of males and females to 3 
hours of water tank SD During SD males tended to make more stimulus- 
bound verbalizations (eg comments on water temperatures bodily sen 
sations and discomforts) while females made more non stimulus-bound 
satemems(eg memories daydreams and hallucinatory phenomena) In 
me post-SD mterview significantly more men than women reported being 
hungry and restless Some of the results of the interview- were found to 
'ary wall the so, of the .nterv, ewers relative to the sex of the subject 
hours ? c °" 1 P are d die endurance of males and females in 3 

found ' N ° sl S n! ^ cant ** difference on endurance ttas 
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The findings in this area are quite mixed The data of Smith and 
*~ eht Y 0959) and Walters and his co-workers indicate that females adapt 
better to SD than males The data of Pollard, Uhr, and Jackson (1963a 
and I9G$b) and Daws. McCourt, Courtney, and Solomon (1961) indicate 
tint mites show a supenor adaptation because of their motivation to 
"prove themselves’ The studies of Arnhoff and Leon (1963b), Francis 
(1964), Leiderman (1962), and Reed and Kenna (1964b), indicate no sex 
differences in responses to SD The experiment of Blase and Zuckerman 
(1967) indicated that females verbalize more stress while males show more 
physiological arousal to SD Most of the sex differences found m SD ex 
pertinents are probably a function of sex related sets to admit or deny dis- 
comfort Further work is needed on involuntary physiological responses 
of males and females in SD to see whether there is anything in the basic 
masculine or feminine personality traits which are related to the ability to 
be alone, immobile, and deprived of external stimulation 

Sub/ecfs Personalities 

A number of studies contrasting the SD reactions of different per 
sonaluy types, or correlating personality measures and biographical data 
with SD reactions have been performed Some of these studies have been 
exploratory, using general personality tests sucli as the RfMPI and EPPS, 
while others have operated on specific hypotheses relating a particular per 
sonahty dimension, such as field independence dependence, to SD reac 
tions 

Hull and Zubek (1962), Myers Murphy, Smith, and Goffard (1966) 
Peters, Benjamin Helvey, and Albright (1963), Wexler, Mendelson Lei 
derman, and Solomon (1958) Wright and Zubek (1966), and Zuckerman 
et al (1962) related scores on the MMPI and EPPS to measures of stress 
The first two studies and the Wright and Zubek analysis compared quit- 
ters and stayers on these two tests as well as on biographical information 
The Peters and Wexler studies correlated the personality scales with time 
spent in isolation, and the Zuckerman study correlated the scales with cate- 
gories of verbalization during SD and changes on checklist measures of 
anxiety and somatic complaints 

Both the Myers study and Hull and Zubek found that stayers were 
older and quitters contained a larger percentage of smokers. Hull and 
Zubek also found that quitters watched television more while stayers read 
more books 

M>ers found that stajers ttere htgher on the Affiliation scale of the 
EPPS The Wexler group found that this scale was correlated posimeiy 
tilth endurance, anti Zuckerman found that it correlated negative])' with 
increase on the checklist measures of anxiety as well as anxiety and think 
mg difficulty reports during isolation Peters and lus coworkers found a 
substantial positive correlation (r= 70) between Affiliation and rale of 
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tapping on a telegraph key after SD The correlation with endurance was 
insignificant Only Hull and Zubek failed to find a significant relaoon 
between this scale and some adaptive response to SD 

Hull and Zubek discos ered that the EPPS Succorance scale was higher 
in stagers in their SD but not in their PD group Wexler found that this 
scale was positively correlated with endurance and Zuckerman found it was 
negatively correlated with body need discomforts complaints of confine 
ment, and thinking and concentration difficulties during SD However in 
this same study Succorance was positive!) correlated with complaints of 
loneliness Only M)ers and Peters failed to find a significant relauonship 
between this scale and adaptiveness to SD 

M)ers found that the scale best predicting sta)ing was the EPPS Def 
erence scale Wnght and Zubek found that sta)ers scored significantl) 
higher on Deference than quitters m one sample but the difference did 
not hold up in a cross-validation sample Although Hull and Zubek 
Peters and Wexler found no significant prediction of endurance using 
this scale Zuckerman found that it vs as negatively correlated with com 
plaints of somatic discomforts and thinking and concentration difficulties 
during SD 

The general tenor of these EPPS results is that People who need 
people are not only the luckiest people in the world as the song goes 
but they adapt better to SD This trend is hardly what one would predict 
because SD is also a social isolation situation Perhaps the positive social 
orientation measured by these scales is expressed in the subjects trust that 
they are not deserted by the experimenter and their desire to please him 
by remaining in the situation 


Myers found two MMPI scales which were higher in quitters Psy 
c lopathtc Deviate (Pd) and Hypomama (Ma) Although Hull and Zubek 
“ Uld no1 c ° nfinn lh «e results they found that a relevant scale of the 
Thumone Temperament Schedule Impuls.v.ty was higher in quitters 
TTc Pd Ma combination of the MMPI is typically elevated ,n asocial char 
actcr disorders and in the normal range is assumed to measure impulsive 
,Cm! ' nc,es Grunebaum Freedman and Greenblatt (1960) diag 
SU , bje 7 1 {rom »n«enicws before SD The two psychopathic 
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Holt and Goldberger (196!) used a large number of personality mea 
sures in their two studies of (1) a group of male undergraduate freshmen 
and (2) a group of unemployed actors In the first study a cluster of measures 
which the authors labeled acceptance of ones passive feminine side vs 
masculinity correlated significantly with verbal reactions indicating adap- 
tiveness to isolation The measures included dependency and nurturance 
needs and esthetic social and other values identified as feminine in our 
general society At the other end were economic political and mastery 
values associated with masculinity These results would go along with 
previous EPPS findings on Succorance Nurturance Deference and Affiha 
tion However in their second sample the authors found that these rela 
tionships were generally reversed sometimes significantly so The authors 
suggest that the presence of a laige number of maladjusted homosexual 
actors in the second group accounted for the reversal In these subjects 
femininity and passivity was associated with poor ego strength Blase and 
Zuckerman (1967) attempted to replicate the findings in the first sample 
using another group of male undergraduates The number of correlations 
between SD response and personality measures could be accounted for by 
chance In fact the femininity scale from the MMPI was positively cor 
related with a few stress measures The existence of any large number of 
homosexuals in this sample was unlikely However there are also a few 
isolated findings supporting the hypothesis that feminine males adapt 
better to SD Hull and Zubek (1962) found that stayers were higher than 
quitters on a femininity scale Zuckerman ot al (1966) found that the 
MMPI femininity scale was negatively correlated with increases in somatic 
complaints and time estimates during SD although positively associated 
with sex and hostility responses 

Holt and Goldberger did find that MMPI neuroticism scales Psych 
asthenia and Hypochondriasis vsere negatively related to adaptive re- 
sponses in both samples These scales did not predict endurance m the 
Myers Hull and Zubek and Peters and Mexler studies but Holt and 
Goldberger s study was a short-term one of 8 hours and the adaptive re- 
sponse variables were verbalizations indicating adequacy of directed think 
ing controlled and accepted primary process thinking imagery self stimu 
lation and exploration In the Zuckerman Albright Marks and Miller 
(1962) study the MMPI F Hysteria Psychopathic Deviate Paranoia and 
Schizophrenia scales were all significantly correlated with verbalizations 
of anxiety during the 7 hour SD situation but only the correlation with 
the Schizophrenia scale remained significant after the anxiety verba lira 
uon score was ad] listed by dividing it by the total verbalization score 
Most of these scales were correlated with total amount of verba bra cion 
during SD The more neurotic subjects as defined by the MMPI reported 
more effects of all kinds during SD Peters Benjamin tfehey and Albright 
(1963) fount! th U pursuit rotor performance after SD was negatively cor 
related with the F and Sc vales 
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In the Zuckerman et al (1966) study the Taylor Manifest Anxiety 
Scale was highly correlated with a broad range of postSD interview and 
questionnaire measures of stress thinking difficulty and worry Tins scale 
was also correlated significantly with increases in GSR and Heart Rate 
response to SD The MMPI F scale predicted sexual and hostile \crbal re 
sponses and several autonomic reactions to SD The general trend of find 
mgs in this study indicated that an individual s general psychopathologic 
tendencies tended to manifest themselves during SD Generally anxious 
subjects become anxious hypochondriacal subjects manifest somatic com 
plaints and generally impulsive and dev ant individuals react with 
restlessness sexual fantasy and hostile or rebellious responses toward the 
expenmen t and the experimenter 

Smith and Lewty (19a9) gave the Maudslcy Personality Inventory to 
their subjects and although they did not report a correlation with endur 
ance a calculation from their raw data revealed a correlation of — 84 be 
tween the Neuroticism scale and time endured in SD Zuckerman et al 
(1966) used this scale and found high positive correlations between it and 
complaints of thinking disturbance in both interviews and questionnaires 
given after SD 


M right and Zubek (1966) used the multiple discriminant function 
technique to see if they could improve on the lack of discrimination using 
individual l tests A function was derived which correctly classified 76 per 
cem of the stayers and quitters The seten most potent sanables in the 
function tsere the MMPI F and hypochondriasis scales and neuroticism 
index the EPPS succorauce. and exhibition scales and the Thurstone 
femperament Schedule dominant and sociable scales The stayers tsere 
tgher on all of the* except for the dominant scale The higher F hy 
podiondriasis and neuroticism scores of adapme PD sub, ecu runs against 
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about excessively Introverts engaged in 'stimulus-bound' thought and 
ipoke of a greater amount of discomfort Rossi and Solomon (1966) were 
unable to replicate any of Tranel s results showing a greater negative reac 
tion of introverts to SD They used the same test to define the personality 
dimension but a 3 hour instead of a 4 hour SD session Reed and Kenna 
(1964a) and Reed and Sedman (1964) used the Maudslej Personality In 
ventorj to define Introversion and Extraversion Introverts manifested 
more depersonalization experiences in a short SD experience of 20 to 60 
minutes Extraverts were less accurate in judging time, presumably be 
cause they are more dependent upon external cues for orientation Data 
from the Zuckerman et al (1966) study tended to show that introverts 
have more autonomic reaction toSD Rossi and Solomon (1965), using the 
same test of introversion as Tranel found that introverts showed more 
button pressing for promised time off from isolation, and rated themselves 
higher on an SD discomfort index Leon and Frank (1966) found negauve 
correlations between the Sociability scale of the Thurstone Temperament 
Schedule and Isolation and Imagery Disturbance ratings based on a post 
isolation interview given after two hours of PD All of the positive results 
on the dimension of extraversion introversion tend to indicate that intro- 
verts adapt more poorly to isolation than extraverts The previously dis 
cussed data on the Affiliation scale of the EPPS also fits this hypothesis 
Silverman, Cohen Shmavonian and Greenberg (1961) and Cohen, 
Silverman, and Shmavonian (1962a) have used Wilkin’s (1954) Field 
Independent Field Dependent personality construct as an independent 
variable in studies of short term (2 hours) SD The Figure Drawing and 
Rod and Frame tests were used to separate 35 subjects into Field Depen 
dent and Field Independent subjects (Zuckerman in referring to tins 
dichotomy employed the alternative terms Field Oriented and Body 
Oriented) The field dependent group was said to show a poorer adapta 
non to SD than the field independents as indicated by (1) more reported 
psychological discomfort, (2) a greater incidence of reported visual and 
auditory sensations (3) more disorganization of thought, (4) greater so- 
matic discomfort, (5) less ability to discriminate somato sensory cues, and 
(6) more physiological activation as indicated by EEC and GSR measures 
In a subsequent experiment, the interactions of personality, SD, and 
sedative and stimulant drugs were tested There are indications that both 
sedative and stimulant drugs reduced activation in the field dependent 
subjects relative to placebo plus SD effects The sedatives had little effect, 
while the stimulant increased actuation in the field independents during 
SD Goldberg (1961) used Rorschach and Figure Drawing scores to define 
Field Dependence Independence Four extreme field-dependent subjects 
and four field independent subjects were compared The field-dependent 
subjects scored higher on a questionnaire scale of maladaptive response to 
2 hours of SD in water tank immersion The Rorschach measure was more 
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predictive of SD tolerance than the Figure Drawing measure A Figure 
Drawing measure of complexity (Field Independence) was negatively 
correlated with somesthetic imagery in PD in the Leiderman (1962) ex 


penment 

Murphy (1966) used the Embedded Figures Test (EFT) to define 
field independent and field-dependent subjects This study was discussed 
previously m the section on Sets Because the field independent subjects 
showed no significant change on the unstructured cognitive task under 
neutral conditions while the field-dependent subjects did the author 
erroneously concluded that field dependents were more vulnerable to the 
effects of SD The fact that there were no significant differences between 
the change scores of the groups makes this conclusion very tenuous 

Biase and Zuckerman (1967) and Zuckerman et al (1966) also used 
the EFT measure of Field Dependence Independence in their SD studies 
This measure failed to predict any significant number of responses to SD 
in either study These studies did not use extreme scorers on the person 
ality dimension as Cohen and Goldberger did It is likely that the actual 
correlation between Field Dependence and response to SD is very low if 
at all significant 


Petne Collins and Solomon (1958) proposed a personality approach 
based on individual differences m a physiological mechanism sensory 
satiation Sensory satiation measured by the kinesthetic figural aftereffect 
was found to be higher m individuals who were best able to tolerate pain 
but lower in individuals who were best able to tolerate sensory depnva 
tion The theoretical reasoning is that strong satiation of neural response 
iminishes pain subsequent to an initial painful stimulus but that a 
strong sanation tendency diminishes the little sensory stimulation that is 

^ ai m k m D A corTO " ai 7 this hypothesis is that pain tolerance 
should be negauv ely related to SD tolerance 

19 (, ^ 3b > C ° m P ared the mean P a,n thresholds of 24 stayers and 

whod'enT* u C < ^ erence " as no1 significant and it was the stayers 

nnd AT°T a ,^? e , grea " r " ,leranCefor P ai " Pe >^ Benjamtn Hefsey 
th! " !UbieC,s " ,lh h '8 h P a ' n oleiance ssere 
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eV ‘ denCe "' ,8h! *<= corrollary of Petr.es hj 


in a by (K" 1 TT, P ' tri b * hy P otbH,s has recently appeared 
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could not obtain significant replication correlations in a second group of 
15 subjects The Petrie hypothesis remains unproven although still prom 
■sing The possibility of variables of set being reflected m both the Sana 
non test and SD situations is an unexplored possibility 

Goldberger and Holt (1961a) hypothesized tint the capacity for 
mature handling and freedom of expressing primary P roc “’ *““S h 
would predict adaptive responses to PD In their tat . study. :pr«*£ 
mental Rorschach measure of effectively controlled primary process 
correlated positively with the adaptive cluster of verbal responses to ism 
Ton and negat.vely with the maladaptive cluster In them second sample 
HoTrcTIbemer 1961) of unemployed actors the correlations were 
not significant and thecorrelation ^'“P^JTand Abb™(1965) 
(BiUHer s form, of 21 

of Zubek e. a. (.962) 

All seven of the subjects who scored in he ^ ^ mlddle 

controlled primary process scor ranee were successful 

range and only two of the seven subjecnin the ^ 

m completing the week of percep ua d a slgn ,fi C ant chi square 

performed on this 2 X 5 “‘hfreamrement for a minimum expected fre 
but the analysis violates the J relating effective handling 

quency of 5 in etch cell Although the theory M * S „ ne (he 

of primary process thinking to ai P reliably and may not be 

inkblot measures of this trait are ^cu to cor re J ^ smdy 
valid Podkamen, Zuckerman and^GmoU s mlng 

attempted to measure change P c j an ges were not found on these 
the Hol.zman inkblot test bce „ tound SD using 

measures despite the 1966 , 

the Myers Questionnaire ( Zucker “ . ,, g(H v developed a Sensation 

Zuckerman Kol.n Price ""alum mdiv, dual differences m the need 

Seeking Seale (SSS) designed to measure Zuckcrm an (1964.) hy 

for intense varied slimulanon and excne^ ^ wd , t0 >soI a„„„ 

pothesned tint high s ' nsat '°" S '„ d d , decent situations The eagerness 
despite tlieir eagerness to b) Zllcke rman Schultz and 

of sensation seekers to try difference in one of two samples on 

Hopkins (1967) although rherew for SD I„ an actual 

the SSS between male '° ll,n '" „ uck erman el al 1966) high sensation 
SD and confinement experi < revlless using recordings of body 

seekers were found to be , s „ dI a , ,n SD type confine- 

movement in conditions o r ^ cxperimcnt were among the four 
metit Three of four q"'““ _ Zub ek (1966 personal communication) 

highest scoring subjects on , mm „bilir.ation experiment scored sir 
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nificanll) higher than slayers on the o 



82 


Experimental Finding* 


ising as a predictive measure for restlessness and quitting in any type of 
confinement situation and is currently being used in a number of SD and 
confinement studies 

Suedfeld (1964a and 19G4d) has used a cognitive dimension of per 
sonality in conjunction with the ‘information need hypothesis to predict 
responses to SD The dimension is one of abstract vs concrete functioning 
and is derived from the theory of Schroder, Driver, and Streufert (1967) 
Abstract individuals are hypothesized to be more highly information 
oriented and therefore more likely to be stressed by a low information 
environment (SD) However, if provided with information of a propa 
ganda nature, abstract subjects should be more able to integrate tins in 
formation within their conceptual structures without the necessity of 
changing these structures or attitudes Concrete subjects have a more rigid 
hierarchy of concepts and since they are more dependent upon ‘environ 
mental anchors are more likely to be influenced by propaganda in a low 
input (SD) environment These predictions have been largely confirmed 
in experiments by Suedfeld (19G4a and 19G4d) and Suedfeld and Vernon 
(1966) using a specially designed Sentence Completion Test to measure 
Abstract v s Concreteness 


There is some overlap in the concepts of field independence, sensation 
seeking and abstract vs concrete personality Zuckerman, Kolin, Price, 
and Zoob (1964) found a significant correlation between the Embedded 
Figures Test and the Field Independence and the Sensation Seeking Scale 
remaps all three measures might be more predictive of responses to SD 
an any one of them since each may have some unique variance which 
might relate to SD response 

nersnUm' , ha ' e been fCW re P ,,ca “ d predictions of SD response using 
through ihr "ft * i measlares alt hough some tantalizing consistencies run 
™ "T 11 , ’, d " Bcult personality predtettons for 

of reDlicai „ ‘, lon 50 loo5 ' 1 i' s'metured as SD Many of the failures 
aLd ssmrf ” D ^ d,IIer,:nce! ' n expenmental procedures 

mayn'emamre , TT™ 1 ' ar ‘ ab1 '’ ” SD »« better defined, tt 
blame us for trvim>° n° Wa e P erson ahty studies However, one cannot 
know wha VJl s n ne lmp0, ' lan, P 0 '" 1 !h ° u,d be made tn order to 
use these measures m'tnT'' Irom Personahty trait measures, we should 

mem as well as subjects in SD or PDw'h * ! ° C ' al 1SoIaI,on and confine 

to the former two sanables ^ perce P tual restriction is added 


Cultural Difference* 

par.w^ n of n ,m.wcu R from "tSlected area of study is the com 

used Amcrtmn 1 SnTan aT«‘ ?', ,Ura ! ^ SD “” d '« "ase 
educated backgrounds One ,* ** 1 su,J J ecl5 from middle-class highly 
CKgrounds One wonders how Buddhist monks, for instance, 
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would react in SD Berkowitz (1967) has reported that a group of That 
monks scored very low on the Sensation-Seeling Scale Even without tins 
knowledge one would predict that any group who practiced withdrawal 
from social interaction and inner contemplation would adapt well to SD 
relative to the reactions of representative subjects from a noisy busy 
urban environment Rural vs urban comparisons within Western societies 
may also be relevant to this question But there are other aspects o 
Eastern culture such as the face saving attitude which might create 
greater endurance of isolation All 23 of K.tamttra s (1965) Japanese sub 
iects were able to endure 18 hours of PD without quitting 
J Peters Benjamin Helvey and Albright (1963) compared the reac 
tions of seminary students and officers of the U S Air Force t The min,* 
terial students were more highly educated than tte to Force officers 
w».ch might be a variable 

the seminarians were higher on s ^ alB , ial , 0 „ and nurtunnce 

with adaptive response to SD eg T her sensatlon 

e may assume that air force officers are g P » a Sn]e 
seekers Ln seminarians Their higher score on S Chang^ ^ 

would support tins assumption * » ° only three of 14 

quit the experiment before the 4 Although this fre- 

(21 percent) seminary students qui one must consider what it 

quency difference is not statistical^ g dnm this experi 

must have meant to Air Force o , re |aied 10 space flight 

men. sponsored by Republic Av on so mall groups of Afn 

Schwmgebel (1962) compared • >^ c "“ s ur pD •J’ghour social 
cans (Zulu) and Enghsh more than 11 grades of school and 

isolation situations All subjec ....Hems A few subjects from both 

most were first or second year college students A ^ I ^ ^ 

groups reported vivid cogn.me measures and 

showed less variation on simple pe p ^ >nd slow locating 
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and not related to the variation in i P ■ conlr , b „les little to our 
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within the framework of a model or theory, and that is reserved for the 
final two chapters of this book. 

Much of the earlier work on SD examined responses to SD without 
appropriate controls for the subject's own baseline of response or for the 
many variations imposed by the SD environment. Tire term sensory dep- 
rivation carried assumptions that these effects were due to the perceptual 
restriction in the SD situation. There are some unique effects which are 
enhanced by perceptual restrictions (e.g., reported visual sensations and 
unreality stress), but more carefully controlled studies have indicated that 
the subject's set and personality and the social-isolation and confinement 
aspects of the SD experiment produce many of the classical SD effects. 
There seems to be more response variation produced by variations in con- 
trol conditions than variations in SD or PD conditions. Many of the ear- 
lier conclusions must be reexamined in light of this fact. 
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Hallucinations, 

Reported Sensations, and Images 
Marvin £ uckerman 


Of all the phenomena reported in the initial experiments of the 
McGill group (Bexton, Heron & Scott, 195-1, Heron, Doane & Scott, 1956), 
the hallucinations reported by the perceptually isolated subjects seem to 
have gripped the interest of clinicians and theorists as well as laymen* 
There were several reasons for tins interest (1) the phenomena were 
unexpected by both experimenters and subjects, (2) the phenomena were 
qualitatively distinct and suggested the possibility of a 'miniature psy 
chosis', (3) the results seemed to have relevance for psychoanalytic and 
neurophysiological theories, and (4) there were many anecdotal accounts 
of hallucinations under sensory-depmatjon like conditions which the 
experimental approach appeared to confirm Considerable research was 
directed at these phenomena but lately interest seems to have fallen off 
The reasons for the diminishing interest in SD hallucinations" seems to 
be due to the low incidence or absence in some studies, the fact that they 
can be obtained in very short exposures to isolation, and to the supposed 
influence of set in their production Another reason is ihe banishment of 
the study of imagery from the realm of behaworum and the stigma at 
tached to this work (Holt. 1964} 

Five years ago, Zuckerman and Cohen (1964a) renewed the area of 
“sources of reports of visual and auditory sensations in perceptual isola 
tion experiments Many of the questions raised in this article are still 
unanswered, and some of the tentative conclusions have been challenged 
Many of these conclusions were based on comparisons of the results in 
various experiments conducted in different laboratories In retrospect, it 
appears that it may lie misleading to compare experiments which used 
different methods of defining the response phenomena Consequently, this 
chapter will concentrate on series of studies conducted within the same 
laboratories unless two laboratories have used the same response methods 

This paper was based in part on research support by Public Health Service Re 
search Grant Mil 07926 from the National fmcituie of 'tenia I Itealih 

I /t coin prch enslte renew of other itohlirm phenomena such at delusion* bo«lv 
illusions motional reactions and somatic comptamu ha* been provided by Vhultr 
ft965y am 1 7ijdtcnwan 
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Table 4-1 lists the frequency results in various experiments with the 
conditions of the experiments summarized This table is useful in giving 
an idea of the range of condiuons that ha\e been tested and the range of 
results that have been found It is apparent that the interlaboratory dif 
ferences are a major source of variance It is also evident that the phe 
nomena of reported visual sensations are t)picall) found in onl) half of 
the subjects and that the more structured sensations are generally found in 
about a fifth of the subjects This poses a problem if one wishes to stud) 
this area for fallacious conclusions can be drawn from studies using small 
numbers of subjects Since the distributions of reported sensations are not 
normal with the greatest frequencies in the zero category, comparisons of 
frequencies and proportions must be used instead of parametric statistics 
Proportions are highl) unstable when the denominators are small A case 
m point is the senes of 12 expenments conducted at Pnnceton which Will 
be reviewed later (Suedfeld & Vernon 1964) The A T s m these expenments 
ranged from 4 to 1 1 Because the number of hallucinators defined by their 
cntena were small they obtained no more than one or two such subjects 
m most of the groups Such small proportions make it difficult to evaluate 
the effects of the vanations m conditions in these experiments 


Definitions 

The phenomena in question have been termed * hallucinations 
images and reported sensations In the previous rev levs (Zucherman 
& Cohen 1964a) little attempt was made to distinguish between these 
terms because most investigators seemed to use them synonymousl) At 
dial time we used the Murphy Mjers and Smith (1963) phrase reported 
v lsual (or auditor)) sensations (RVS or RAS) as a generic term for all of 
the phenomena Because Suedfeld and Vernon (1964) have indicated that 
t e isagreement on definition maj lead to disagreements about results it 
ma) be time to consider the kinds of cntena which have been used to dis- 
tinguish the vanous kinds of phenomena 

Definition begins setth a reported sensation in the absence of an 
o siouso jject of stimulation in the physical ensironment. Jn good sensory 
pmanon (a totally datk soundprool room) conditions there is little 
Hoa^r'C, b "" eCT ’ real and * imagined sensattons 

Quate the , i* 1 f f ° ul are and the soundproofing is made 

mmt ^ rV 3nd bmldm S producing reports 

(homo'>rn CTC ' hcn the s,tual,on is a perceptual-deprivation one 
anTE 2 J° mUi ; SI ‘ mU,aUon translus^m gobies or dome 

»«*> 2 d^on must be made 
a teal phssical nl *** ** uanatIom Illusions represent the distortion of 
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Further distinctions irny be mide between waking hallucinations 
“ypmgogtc hallucinations dreams fantasies daydreams and images These 
distinctions ire even harder to make on the basis of the subject $ reports 
■Hie distinction between the first three depends upon the subject s degree 
of wakefulness at the time the phenomena occurred Hallucinations occur 
during waking states hypnagogic hallucinations during drows) states and 
dreams during stage 1 sleep The onl> reliable method of determining the 
arousal level of the individual is by taking EEG recordings Because indi 
uduals usually do not report the sensations while asleep it is difficult to 
determine the point in time where die actual sensation occurred The 
subject may be reporting a sensation he just experienced or is still expen 
encing or he may lie reporting a hypnagogic hallucination or dream from 
an earlier period of lower arousal (Rossi Tuhrman fc Solomon 1964) 
This problem will be discussed later in this chapter It is raised now to 
illustrate the difficulty in defining the phenomena in question 

The distinctions between hallucinations and fantasies, daydreams, or 
images rest on the distinctions made by the subject on the quality of the 
phenomena and his reactions to them Leiderman (1962) contrasted his 
subjects questionnaire descriptions of the reported sensations in per 
ceptual isolation with descriptions of mghtdreams and daydreams The 
usual sensations called images by Leiderman were characterized by 
the subjects as ha» mg pleasant affect being under their control to some 
extent being located in space in front of them being familiar and as 
haung some subject participation T/iese sensations typically changed 
somewhat were colored and three-dimensional realistic and frequently 
spontaneous Most of these characteristics were also common to daydreams 
and mghtdreams The visual sensations differed from mghtdreams in that 
they were more familiar and had less subject participation They differed 
from daydreams in that they were less pleasant and less multicolored 
Mendelsou et al (1964) correlated attributes of daydreams niglu 
dreams and images expected and reported during a perceptual isolation 
and a control session without perceptual restriction The attributes of 
daydreaming and mghtdreammg were significantly correlated (r = 40) 
and attributes of images in experimental and control sessions were sig 
mficantly correlated (r = 52) The attributes of images in experimental 
and control sessions were nol significantly correlated with mghtdream 
daydream or expected image attributes 

The auditory sensations were similar m quality to the visual sensa 
tions in the Leiderman (1962) experiment They were similar to the day 
dreams and mghtdreams in many respects but d,ffered m that they were 
more familiar than the auditory images in mghtdreams and seemed 
further away and more outside the head than the auditory imagery in 
daydreams In general mghtdreams are distinguished from sensations by 
their strangeness and the greater involvement of the subject in them while 
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daydreams are distinguished by their localization inside the subject's head. 

In practice, these distinctions are hard to make and must depend 
upon the way the subject verbalizes his reactions. The distinctions rest on 
rather fine introspective criteria and the average subject is no Titchnerian- 
trained introspectionist. Leiderman's (1962) questionnaire offers a method 
for making these evaluations in a more systematic and objective fashion 
than relying on free verbal reports. 

Murphy, Myers, and Smith (1963) provide explicit instructions of 
the scoring of RVSs from transcripts of the verbal report. To qualify as an 
RVS, the verbal report had to contain the verb "see” or a synonym of 
"see” such as "look" or “seem." Verbs such as "imagine," "visualize," or 
"think" disqualified the report as an RVS. The verb "see” or its synonym 
usually had to be in the present tense and was usually qualified if given 
in the form of a conditional phrase or given in a manner which suggested 
doubt or qualified possibility; e.g., "I could see Hashing lights." 

Suedfeld and Vernon (1964) have adapted Guiraud’s (1937) criteria 
to distinguish between RVSs and visual hallucinations. To qualify as an 
hallucination, an RVS had to have (1) uncontrollability of onset, content, 
and termination; (2) "out-thereness"; (3) scanability; and (4) apparent 
reality. Before confinement, the subjects in the Princeton experiments 
were taught how to describe the visual sensations so that these criteria 
could be applied to their reports. 


Classifications 

. ^ number of classificatory systems have been proposed which cate- 
gorize the RVSs and RASs by the structuredness and meaningfulness of 
then content. Vernon, McGill, and SchifEman (1958) used a threefold 
classification: Type I-flashes of light or light experiences lacking shape; 

ype II definite shape but geometric in nature, e.g., squares, circles, and 
latticework; and Type Ill-integrated and/or animated scenes, e.g., 
the now-famous "a procession of squirrels with sacks over their shoulders 
purposefully” across the visual field (Bexton, Heron, & Scott, 
T yu , a , faUrtold daKiB “«°n: (1) vague, diffuse light; (2) 
scenes Zu^ aPCS ^ < 3 > single objects; and (!) complex objects or 
classTfi ca,^ Tr n81 "' Mark5 ' ^ “«ta- 1962) used a fivefold 

(2 u nZZ i 1 >r S ' rU « ur « 1 *">> ^interpreted, e.g./spots and light; 
tnctric tZs l ,n "T' ,ed - ' 8- and clouds of Loke; (3) |eo- 
animate oWe;. LT , ; ,nS n ’P«*> d « =nd book; and (5) 

St Cohen, 1961a) the RVSs “mb. ^ m “'T P reviou5 reticw (Zuckerman 
(A) including Vernon's Tyne tW> general atc & ones: 

Zuckcrman’s l, l , V** ’ Mur P h >' # 1 and 2 ’ and 

3 and 1 , and Zuckenua'n's 4 a“d7 a T ypC Ul - 

o. A similar categorization of auditory 
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sensations groups them into A tncludmg all kinds of interpretations of 
noise ant! B restricted to the sounds of human toices human presence 
or music * 

The criteria which ha\e been proposed by Suedfeld and Vernon to 
distinguish hallucinations from other RVSs would cut across these cate 
gories A subject may scan believe in and not be able to control an A 
RVS or conversely he may be able to control or may not believe in the 
reality of a B RVS Because it is impossible to reevaluate the reports of 
most of the studies with the introspective criteria the author of this 
chapter is compelled to stay with the content criteria It is hoped that 
future investigators will gather their data in a manner which will allow 
more precise analysis of the RVS and RAS phenomena 


THE MCGILL STUDIES 

The conditions in the experiments of the McGill group consisted of 
bed confinement for 2 days m a semisoundproof cubicle Subjects wore 
translucent goggles (which admitted diffuse light and prevented pattern 
vision) and cotton gloves and cardboard cuffs to prevent tactual stimula 
non The hum of a fan was used as a masking noise Subjects were Jed out 
blindfolded for meals and toilet needs 

Hallucinations were uninvited apparitions w the perceptual isola 
non room of Bexton Heron and Scott (1954) Among our early subjects 
there were several references rather puzzling at first to what one of them 
called having a dream while awake Then one of us while serving as a 
subject observed the phenomenon and realized its peculiarity and extent 
(p 73) The last 14 subjects were asked about their experiences AH of the 
subjects reported some visual sensations Half of the subjects reported 
B type sensations eg a row of little men a German helmet Three 
subjects reported animated integrated scenes of a cartoonhke character 
The subjects were surprised by these phenomena This is an im 
portant point because it bears on the set hypothesis winch attempts to 
explain these phenomena as being due to expectation or experimental 
suggestion Neither experimenters nor subjects in this first experiment 
expected the phenomena which appeared The percentages of Type A 
and Type B RVS subjects exceed those found in mosi of the subsequent 
experiments when more publicity was given to the phenomena 

The subjects were interested and amused at first by the sensations 
but later some subjects found them irritating and complained that their 
vividness interfered with sleep 1 here was some control by the subjects in 
tint they could sec objects suggested by the experimenter but not always 
as intended or in the form suggested The imagery usualtv disappeared 
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during complex mental activity, such as multiplication, but did not dis- 
appear during physical exerase or comersation Hallucinations in other 
modalities were reported including the sound of speaking or music, and 
kinesthetic and somesthetic phenomena 

Heron, Doane, and Scott (1956) deaded to expose themselves to per 
ceptual isolation in order to observe the perceptual changes All three 
observers reported hallucinatory activity after the first day At first the 
RVSs were simple in form but later became more complex including 
scenery, people, bizarre architecture, or entire scenes Scanning the drift 
ing scenes caused eyestrain and nausea in the experimenters 

Doane (1955) studied the reports of 13 more subjects Two thirds of 
his group reported Type A sensations and only about one third reported 
the more complex Type B 

The results of the total group and some specific experiments are re 
ported by Heron (1961) Some form of ‘ halluanatory activity was re 
ported by 25 of the 27 subjects The sensations typically progressed from 
simple to complex The images could be scanned and there was poor con 
trol over them They were often quite vivid and could not be terminated 
at wall Only three of the subjects believed that the phenomena were 
real and produced by outside sources There vs as considerable move 
mem in the RVSs The onset of the sensations varied from 20 minutes to 
about 70 hours Some subjects did not report them until they became very 
compelling and four subjects did not report them until the experiment 
was completed 


The roles of the diffuse light and the effects of movement were tested 
in small side experiments Opaque goggles were put on three subjects who 
had been hallucinating persistently In the darkness halluanatory activity 
at first appeared more visid, but withm 2 hours had disappeared in two 
subjects and diminished in the third subject When the translucent gog 
g es were put on again the halluanations reappeared Two other subjects 
were run from the beginning with opaque goggles One developed hallu 
t °. n , S . W ^ 1 e ® l * lcr not When translucent goggles were put on 
OTvaril the end ot the experiment, both subjects reported halluanations 
f „ authors felt that the constant dtlh.se l.gh. stimulatton ssas essent.al 

s3m I!"" 2110 '" AS SeE - the >«er 1'terature does no. 

support this hypothesis 


mntiluv^ 6 P u ^ goggles on four subjects without restricting their 

1, “™ J'° ,I,KC tour 5ub l«“ tad RVSs and one of 
uoTeX n ^ be ' ng ,al '" fOT a I» I"* tegular .sola 

of amT ? 1 SUb) ' C ‘ S r 'P‘ mcd ln ereases ,n RVSs dur.ug 

Sk. on "7 ° r Th ~ teports by Doane are tn flat con 

1901) . hat ° 'I ? P °' h " 15 (fteedntan, Grunebaum H Greenblatt. 
1901) tha, res.net, on o[ mosemem enhances halluanatory aettsuy 
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The McGill studies of perceptual isolation stopped at this point and 
'\crc taken up again in Manitoba by Zubek whose studies will be dis- 
cussed in a later section The scene now shifts to the laboratory of Vernon 
in Princeton where further attempts were made to find the environmental 
conditions controlling the RVSs 


THE PRINCETON STUDIES 

A senes of 12 experiments were conducted by Vernon McGill and 
ScbifFmm (1958) Vernon Marton and Peterson (1961) and Suedfeld and 
Vernon (I9G4) The conditions and results of these expenments are listed 
in Table 4-2 The durations of isolation ranged from I to 4 days The 
distinctions made between usual hallucinations and usual sensations 
were described in the Definitions section of this chapter 

The first study used four subjects isolated for 48 hours under rela 
lively mild conditions of isolation The perceptual restrictions were re- 
laxed for eating and testing periods No hallucinations were reported In 
the second study food was stocked in the isolation cubicle and the subject 
ate in darkness The subjects wore a blindfold when they were taken out 
to the toilet Subsequently it was discovered that there were light leaks in 
the blindfold Six of the nine subjects who completed this experiment 
reported hallucinations All of these RVSs were of Type A according to 
our classification although they met the authors criteria for classification 
as hallucinations In the third study the duration of isolation was 
extended to 4 da>s and all of the toilet needs and feeding were taken care 
of within the cubicle so that there was no extra curricular visual stimula 
tion and there was more restriction of activity Only one subject reported 
a hallucination and tins was a doubtful one 

The reports in these first three studies were made post isolation in 
contrast to the McGill studies which used immediate reports made during 
isolation (Suedfeld personal communication 1963) Subsequently the 
authors began to use concurrent reporting At tins point m their studies 
the researchers hypothesized that the high frequency of hallucinations m 
experiment two were due to the inadvertent visual stimulation via the 
light leaks in the blindfold 

In the fourth experiment constant diffuse-light stimulation was mam 
tamed using an illuminated panel attached to a welder s face mask which 
the subject wore at all tunes In regard to this and other attempts to mam 
tain a constant diffuse usual field it should be noted that a subject may 
interrupt such stimulation by the simple expedient of closing his eyes 
Such a maneuver could conceivably create aftenmages and other idio- 
retmal phenomena based on a change in stimulation In this study the 
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TABLE 4 2 Results of Princeton Studies 

Experimental Conditions 


No 

of 

Study 


Dura 

tion 


\ isnal 
Stimulation 


Motility 


Other 


No of Visual 
Suh- Jlalluci- 

ject* potions 1 


1 

48 bra 

Intermittent 

Extensive 


4 

0 


2 

72 bra 

Intermittent 
light leaks 

Extensive 


9 

C 


3 

96 bra 

None 

Moderate 


9 

1 


4 

48 bra 

Constant 

diffuse 

Moderate 


10 

2 


5 

48 hr* 

Constant 

Moderate 

Thermal 

11 

0 




diffuse 


noise 




6 

48 bra 

Amorphous 

Moderate 


10 

1 

7 

7 

48 bra 

Ceometnc 

figure 

Moderate 


5 

1» 

4 

8 

48 hr* 

Rorschach 

Moderate 


5 

1’ 

3 

9 

24 bra 

None 

Restricted 


7 

0 


10 

24 bra 

None 

Restricted 

Anxiety 

8 

1 


11 

24 hrs 

Rorschach 

Restricted 

Expectation 

encourage 

7 

0 

7 





ment 




12 

48 bra 

Intermittent 
1 ght leaks 

Extensive 


4 

0 

2 


Sudor of si 

■b rru reporting 
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The fifth Stud) idded constant sound stimulation thermal noise 
to the conditions of the prior study No hallucinations were reported by 
such phenomena Two of ten subjects m this experiment reported hallu 
□nations Although the frequency results of this study indicated less 
Uie ] I subjects tn this study 

In the sixth stud) intermittent amorphous stimulation was intro- 
duced by flashing the stimulus at vmous internals on a panel on the wall 
at the foot of the subject s bed One subject of the ten in this group re 
ported hallucinations He was one of the prolific hallucinatory found in 
some experiments and reported 41 hallucinations more than one quarter 
of which Were the B type Seven of the ten subjects in this experiment 
reported visual sensations w Inch did not meet the imestigators criteria 
for hallucination Studies seven and eight used other types of stimulation 
including small diverse geometrical figures and Rorschach cards Only 
two of the ten subjects in these experiments reported RVSs which might 
qualify as hallucinations although most subjects reported RVSs It would 
be illuminating to know which criterion the RVSs failed to meet The 
large number of RVSs could have been produced as afterimage reactions 
to the intermittent visual stimulation 

Tlie ninth and tenth studies attempted to control the motility factor 
by providing feeding and toilet arrangement in such a way that the subject 
did not have to get up from the bed In the tenth experiment an attempt 
was made to introduce anxiety by suggesting a connection between the 
experimental conditions and brainwashing neurosis and loss of contact 
With the world Of the fifteen subjects in these experiments with more 
severely restricted motility only one reported a hallucination and none 
reported RVSs 

Experiment eleven utilized die same restricted motility of expen 
ments nine and ten the intermittent inkblot stimulation of experiment 

eight and added a strong positive set for reporting visual imagery The 

experiment was preceded by a Ganzfeld expenence in which subjects 
were encouraged to report imagery The net effect of these procedures 
was that all subjects reported RVSs but none reported an RVS which 
could qualify as a hallucination As will be seen later the findings of 
Zucherman and Cohen (1964b) indicate that set has its greatest influence 
on the least structured RVSs 

The final experiment in this series was a replication of the second 
study which had jielded the most impressise results m the hallucination 
category The only difference was that the duration of the experiment 
was reduced from 72 hours to 48 hours Tins time no hallucinations were 
reported although two of the four subjects gave RVSs 

Tins series of studies is impressive in the number of conditions 
varied but unfortunately the findings are inconclusive One reason is the 
inadequate number of subjects in the various conditions Hallucinations 
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are rare phenomena and apparently not under strong environmental con- 
trol. Intermittent stimulation and set appear to produce many RVSs but 
few hallucinations, using these authors’ criteria for the latter phenomena. 


THE BOSTON STUDIES 

The studies at the Boston City Hospital, conducted by Solomon and 
others, illustrated how hypotheses evolved from clinical observations may 
influence experimental work. The original interest of the group in percep- 
tual deprivation developed from observations of psychotic-like symptoms 
in poliomyelitis patients confined in tank-type respirators in conditions 
which were perceptually sterile (Mendelson & Foley, 1955). 

The experimenters (Wexler, Mendelson, Leiderman, fc Solomon, 
1958; and Solomon & Mendelson, 1962) set up an experimental situation 
much like the conditions of the poliomyelitis patients. Normal subjects 
were confined in a tank-type respirator surrounded by a screen in experi- 
ments ranging from maximum durations of 7 to 36 hours. Many subjects 
quit before the maximum duration, but the data from all subjects are 
considered together. The artificial light was minimal and constant, but 
the subject could see a limited field consisting of respirator, ceiling, and 
screen. The motor was left running as a screening noise, but the respirator 
was inoperative and the vents were open. In one group of subjects (I), the 
subject was fed at irregular intervals and provided with urinals on de- 
mand. An observer was present but out of view. In the second group (II), 
the conditions were made more severe by the use of a self-feeding device 
and the automatic recording of verbalizations. Urine collection still pro- 
si ed some "social” contact for the subject (Solomon & Mendelson, 1962). 

e authors categorizations of phenomena reported by subjects during 
“I ?ZZ ,n ™ t .. , ,StmgU “ h “ bt:twcen analogies, daydreams, fantasies, 
pseudo«mmic delusions, dlusions. and hallucinations. A hallucination 
at defined s.mply as “a sensory experience without basis in reality" 
• , ““ a " at '° ns “ defined, were reported by three of the seventeen sub- 
ISnmnT . ol ' leven in Group II. Using our criteria, 

in Cumin tt — ,n Crou P 1 W B RVSs, while 27 percent 

lyPe RVS ' Th "' Potions are fetter than 
Prilt h" lhe 1 McGU1 *“>»« b « more than those found in the 
dM^lhave anr- T ren ’ 0 th ' a ‘ U ' d restricti °"> in the second group 
author, cum^T'^"' eitOT ° n ,he oI hallucination. The 

“her resTn^tf bal, ' ra " a >“” =".d nonhallucinators on a number of 
did ^rSTfr™ I ;, r ' CXper ;: n , , : n ' al mea5u '«- Tl « hanudnator group 
volunteerin'* m "° n “ un ™“ r group on: ( 1 ) motivation for 

EPPS. (S) measured by the MMPI and 

y. ( ) mount of motor activity, (5) amount of 
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]Z b ,‘ h! '"' m (n> < ' t ' ra ' ,0n ° f slct P (7) soma,,c com P I ' lint s (8) mors in 

me cstimitcs -u end of experiment and (9) reasons gnen for leasing 

experiment Results of suggestive significance included (1) in 
group II the non H group had a larger output m noradrenalin excretion 
, JJ Iar S Cr lncrense in ut,n e 'olumc output than the H-group and (2) 
V? ” ®^ 0U P * nt * k" cr da) dreams and more illusions and pseudosoraanc 
delusions than the non H group 

Davis McCourt and Solomon (I960) investigated the role of sensory 
stimulation The) hypothesized that it is not the absence of sensory stxmu 
latmn bm the absence of meaningful stimulation which produces the 
effects of sensory deprivation Ten subjects were exposed to the respirator 
perceptual isolation A white light flashed on a random schedule and 
colored Rorschach cards were also flashed on the wall periodically Three 
of the ten subjects in this experiment reported hallucinations but onl) 
two or 20 percent reported Btype RVSs The percentage is similar to 
those found in the prior two experiments reported by this group and in 
thcaies neither a facilitating or inhibiting effect of intermittent stimula 


lion on the more complex hallucmator) response These results are like 
those of Suedfeld and Vernon (1964) who used similar intermittent stimu 
lation 


An attempt was made to assess the role of social isolation in produc 
mg the effects reported in these experiments Davis McCourt Courtney 
and Solomon (1961) ran two studies using two t>pes of soaal contact In 
the first group five pairs of male subjects strangers to each other were 
placed m adjoining respirators In the second group 1 1 pairs of college 
students and their wives were placed in twin respirators Jn the first 
group three of the ten or 30 percent of the subjects reported Type B 
RVSs m the second experiment only one of 22 subjects or 5 percent re- 
ported Type B RVSs Social type stimulation per se did not reduce Type 
B RVSs but the presence of ones spouse did seem to have an inhibitory 
effect on these phenomena It should be noted that the married couples 
talked more than the male strangers and their talk was more intimate 
Thus the social and sensory isolation of the married couples was quantr 
tatively less than that of the male strangers 

Finall) an attempt was made to assess the role of physical inactivity 
in producing the phenomena of perceptual isolation (Courtney Davis & 
Solomon 1961) The respirator method of confinement was not used in 
this study Subjects were confined on a bed for 4 hours in a cubicle wear 
ing eyecups which permitted only perception of a diffuse field of light 
White noise was used to provide a uniform auditory stimulus Nine 
subjects were required to make a large body movement upon receipt of a 
tactual signal while nine other subjects were only required to make a 
small finger movement on receipt of the same signal Five subjects or 56 
percent in each of these groups reported Type B RVSs It would seem 
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that the relative amount of physical activity did not affect the incidence 
of RVSs The actual proportions of subjects in these groups reporting 
Type B RVSs was higher than in the previous respirator experiments 
despite the fact that these experiments were limited to 4 hours duration 
while the other experiments were allowed to run 10i/ 2 or 3G hours if the 
subjects stayed that long One reason for the high rate of Type B RVSs 
may have been the more complete restriction of the homogeneous visual 
field in the movement experiment 


TOE HumRRO GROUP 


The studies of the Human Resources Research Oflicc (HumRRO) 
group (Murphy Myers & Smith 1963) represent some of the best work in 
this area Their work is characterized by the use of control groups ade 
quate Ns and careful attention to the development of reliable response 
measures The subjects for these studies were soldiers from Fort Ord 
California The use of soldiers gave the experimenters the advantage of a 
large homogeneous population and a well-con trolled environment, even 
for control groups The durations of these experiments were generally 4 
days 


The pilot experiment (Murphy k Myers 1962) consisted of a study 
of the effect of prior verbalization and an implicit set to see tilings and 
the effect of explicit positive and negative sets on RVSs during die last 15 
minutes of a 2o-mmute sensory deprivation period The pnor verbahza 
tion and implicit set were induced by giving half of the subjects three 
cards of the Rorschach test prior to the experiment Half of the subjects 
were told that visual sensations in the dark were normal and experienced 
y all people (positive set) while the other hair were told that these sensa 
lions were only reported by psychiatric patients (negative set) RVSs were 
scored for frequency and for complexity the latter score derived from a 
Gunman scaling technique This technique was applicable to RVSs be 
renortMl l' 35 ? ^ sub J ects " ho reported complex RVSs usually 

fi cation „mT P w" RVSS A descr, P<'° n of Murph, and M,ers class, 
the lamoiae S P hc,,OInenI and criteria f or scoring an RVS from 

dm cha^tef h<! reP °” de5CT,b ' d ,n die Definitions section of 

R\Ss P bm 'T al T' 0n dld 1,01 affect ,he ftoquenc, or complex.!, of 
,hC d ' d Xct i-ese 

group ^ e set resulteil m fester and Jess complex RVSs in lhat 

mrdmrLdTJ'u ' R ““ ol there are „o somes.Ha. 

sublet. praentaH. I "Pf raent °"= « ‘hat despue the lac. that a 
‘ practicall, branded himsell as abnormal b, gtwng RVS, man, in 
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S'SIT' 8r0Up <l,d P ' e SUch re P° rls (,hc ’ nm & IW subject was 
. ' 5 s -' 6s > The sccond P°‘«< « that so minj reports of RVSs were made in 
o groups in a short 25 minute sensory deprivation period Murphy and 
yers concluded The results of this stud) do not rule out the possibility 
I ™ ,ncrensc m frequency of visual sensations under prolonged isolation 
however they do suggest caution m making inferences about the occur 
rence of visual experiences in sustained isolation studies unless adequate 
measurement procedures ire utilized and data from control croups ob- 
tained (1962 p 53) 


The HumRRO group then began a series of studies in I960 in which 
the carefully developed during isolation report technique utilizing the 
Guttman scale of complexity was used together with a similar scale 
applied to the relevant items of a postisolation questionnaire These two 
measures proved to be significantly related (r = 77 for cubicle and 90 for 
control groups) 


Subjects assigned to the sensory deprivation condition were isolated 
for a period of 96 hours in dark soundproof cubicles Control subjects 
spent their time in the barracks or performing minor duties around the 
post In the first runs 35 cubicle and 37 control subjects were used After 
48 hours they were given the during isolation RVS test (D RVS) which 
consisted of a request to describe visual imagery during a 30 minute 
period while lying in the darkness The postisolation RVS test (P RVS) 
was contained in a general questionnaire given after the 96 hour period 
The control subjects took the D RVS test in the same cubicles as the 
experimental subjects but entered the room just for the test and came out 
immediately after termination of the test An additional U cubicle and 
1 1 control subjects took the D RVS test after 72 hours of isolation for the 
cubicle subjects Army General Classification Test scores were available 
for all subjects and comparisons were made of subjects high and low on 
this test of intelligence Since all subjects were diosen from those above 
average on this test these comparisons were of bright and superior sub 
jects The second series of runs used 67 cubicle subjects and 66 controls 
In this series only the P RVS test was used there was no formalized re- 
porting during isolation 

The results for the D RVS tests indicated no differences between 
cubicle and control or between higher and lower intelligence subjects on 
the complexity of v erbaJly reported RVSs The results for the P RVS test 
are given in Table 4-3 The cubicle vs control difference was significant 
on the postisolation test where cubicle subjects reported more complex 
RVSs than control subjects The difference between the groups who had 
been asked to watch for images during a 30 minute period m the 48th 
hour of the study and the groups who made no reports during isolation 
was also significant Apparently the intervening D RVS test influenced the 
complexity of reports on the P RVS lest Jn the control group who had 
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TABLE 4-3 Mean Postisolation RVS Complexity Scores and 
N for Cubicle and Control Groups 


Cubicle 


Control 


Postisolation Test Only 

1 79 

0 24 

N 

67 

66 

Postisolation Test, Preceded by 
Daring Isolation Test 

2 46 

1 43 

N 

35 

73 


F Cubicle vi Control - 59 76 df 1/201, p< 001 
F I »». II -314)6 U 1/201, p< 001 

B lfc '» h r.T I- t S S..1.M to 7 L..te 

•tip Itunaa Itsirarch Un l, Ilam RRO Re« Rtpt., No-r.mier 19 S 3 

talen a DRVS test tile mean complexity score was barely above zero 
im mating little RVS activity in llieir barracks ensironment There was a 
d,ircrence *>«»“" low and high intelligent subjects on the 
1 RVS measure the less intelligent reported more complex RVSs 

Further experiments established the fact that the length of time 
m d 'P”' atIon puur to the 30 minute test period (48, 72, or 

. hours) did not affect the complexity score of the D RVS test 

In order to test whether the time spent in the dark was a significant 
flucnce on the P RVS test apart from the set factor, a group of 72 
“ ,5"“ ,pem 30 in the dark cubicle and then filled out the 

ton 1 l COnta,n,n S ,llc PRVS items This group had no informa 
Once seam it" ,W . hlt !° n SIudl ” ,n contra 't >o the prior control group 
The authors rn ^““P " as ’'SmPcantly higher on the P RVS test 

^led die cubu. n t w“' o[ ■“J—or, was that ,t pro- 
time more freouen’t"'^ tn8 ' l ' y periods in the dark during which 

for control Ss ! ^ more com pl ex RVSs occurred than was the case 

me4dav world ra.': a i; nS h ° Ur ’ P ,acc ”><« <>'><=n ,n a lighted 
the groups uho ha 1 “' explanation ignores the difference between 

mmf u Cwom' V T' *"* " ad Further 

the dark for lone nn!^ n * *7 ot ,er studies which confined subjects in 
° r ,ncd P“' l ' wla '“>" sports of RVS, 
°‘ 5,,,d '" a " -or.h commenting on 

tubule iiibject, who l ’ C "'' en P RVS SCOrC5 °‘ 

staled (or the full <JG hour, P rlt>r lo 48 l,our! 1n<1 'hose " ll0 

T' “ controls 17, ere 

- — ■ 
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3 Nut c subjects exposed to SO minutes of isolation scored no higher 
on the P RVS test than controls who had been informed about the expert 
ment Another group of natte subjects who took the D RVS test had sig 
nificantly higher D RVS scores than the control group 

4 A group of nai\ e subjects took the D RVS test and then predicted 
how the) thought a man would fill out the questionnaire containing the 
P RVS items after four days of isolation Tins group expected that the 
isolation group tsouhl give die same number of RVSs as normally with 
out the long isolation period Since the actual isolation group reported 
more RVSs the) were mistaken They also could not predict the parncu 
lar pattern of increases in the four categories of RVSs 

5 Since ability to verbalize might have affected the RVS scores a 
separate experiment using i nonverbal method of reporhng RVSs was 
conducted Subjects were instructed to answer questions about RVSs at 
the end of a 30 minute period by pulling a lever There was no significant 
difference between 26 cubicle and 32 control subjects on this measure 

6 To test for the effects of dark adaptation and drowsiness a sepa 
rate stud) was run employing three groups an immediate report group 
who took the D RVS test shortly after entering the cubicle a delayed 
group who did not report until after a 30 minute wait in the dark and a 

wake up group where the terminal end of the 30-minute wait was 
occupied with mental arithmetic problems 

More complex RVSs were reported by the immediate and die 
wake up groups than by the delayed group but there was no difference 
between immediate and wake up conditions These results were inter 
preted as indicating that dark adaptation evidently did not affect the level 
of T) RVS score if steps were taken to arouse the Ss from drowsiness 
associated with the time required lor adaptation to occur (p 63) 

The results of these studies point to a state of i* akefulness or arousal 
but not necessarily a state of very high arousal (as m the quitters) as being 
optimal for RVS reports The subjects prior information expectancies or 
ability to verbalize do not seem to be important factors m producing the 
obtained RVSs 


COMPARISONS WITH OTHER STUDIES USING 
THE HumRRO QUESTIONNAIRE 

The questionnaire denied by the HnraRRO group has been used in 
studies of \arying durations at Princeton Manitoba and my own labora 
lory The mean scores ot the total RVS scale of sensory deprned and con 
trol groups in tno 8 hour two 24 1 our one 96 hour and two 16Shour 
experiments are listed in Table 4-4 The t)pe ol control groups used w 
these experiments differed m that the HumRRO and IWcron studies 
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TABLE 4-4 Mean RVS Scores from Postisolalion Questionnaire 


Study 1 Hours 


SD or P D 

Social Social 

Isol &. Isol & 

Confinement Confinement Confinement Ambulatory 


A 

8 

206 

1 53 



B 

8 

5 54* 

2 67 

204 

40 

C 

24 

3 75* 

142 



D 

24 

515* 



31 

F 

96 

6 87* 



1 69 

F 

168 

6 61* 


2 39 

1 22 

C 

168 



3 64 

1 00 


"f" <B| S B.I„, 1868, (CIP.,.1, ...I . 1866, 

m ' m “-** *' >» <n * lUch-ai, mi 

*51*0 ilicsoltr ibsn crimi <sci,„l joct-uc 


UM-d only ambulatory controb tvho were unconlined and exposed to 
normal ltfc environmental stimulation Our own studies used subjects as 
<V" d Q or difleren. types ol mdependent control 
P ps including social isolation and confinement controls (B) During the 
m,m r t “T" 5 ' “ nn " a,,ent POOP’ «re restricted on a bed tn the same 
“ U m " r ,°° m "1 * he ,W,a " on !CS5 '°"’ bu > given some mild 

mTbe O be (p,ctur “ raus,c ,n ">0 8-hour group, radto and television 
iitn ul aT U|>) T 1 '" !tud,c5 u!,n fl a, "hulator, controls all obtained 
S.ud ^ B C ,T ?*?“" deprived and control groups 

RVS wofesm sl 'I conr,n ' d controls obtained higher 

«,an”", n oT epr, ' a , ,,0n " l3n "> 3 confinement, with or without 
3, Wacloui „ ° nC 5 ‘ Udy - A ' ta ' ,cd <“ “bum this d, (Terence In this 

* ** '“O'" ^ *“ “ 

between 8 ami oi w ° cx pcnmenta] groups to increase 

.. fo,7d m tbeCum ^erTw"' «!»«"“ 

t*JC Uh) to the an< i » . n ,ncreasc lf » RVS scores going from 

RNSph^ont C n a l a i, " , ^ 4,Ud,CS Thcre * as es.dencc of 

but some increases occur mThc'fouTV''" 1 '" 1 ^ 21 hol,r P" 10 * 1 ' 

fmcTTimt groups do not ^ *° onc " cek experiments Con 

reduction ol pjiierneil s„„ a i ' , ' ICT ”' C r,vcr the range studied The 
Ol visual sensation but ” auon facilitates post isolation reports 

Intel, rrro ”“ h ™ ’ '"'“7'"' p RVS report, are no, !d,so- 

II ms ol trdiicrsl sensory inii„i7e"° 1,0 'I*nd »mr time in comb 

'ey injiut ,eg prior lall.ng „ lKp) -n,„„ ppclI , 
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to be no systematic increases in postisolation RVSs between 8 and 
hours although increases ire seen after four days of depmation Of 
course these conclusions do not apply to during isolation reports which 
shots no relationship or eten decrease with duration of the experiment 
(Zuckernrm et al 1962) 


THE MANITOBA STUDIES 

Zubehandh, colleagues h^^^ ^TlS^f 
actcnzed by long periods of isolation (I to ) 

conditions tn different experimental groups Se ' eral P P 
studying the effects of variations in confinement without perceptual 

stnetton (Zubek ct al 1903 1966) sensory depmation 

Sixteen subjects uere tes.ed during ^ ^ Gow „ g 196I) In 

conditions lasting 1 *eek < Zul V* RVSs whlIe on !y 13 percent re 

this group 56 percent reported yp perceptual depriva 

ported Type B RVSs In another **!*” one w ° ek onlj 15 percent 
tion (constant diffuse light and nots ) reported Type B RVSs 

reported Type A RVSs than 

Although these experiments ^reofd ^ ^ jnclden ce of RVSs par 
prior experiments they are now h 1 wee k perceptual isola 

ticularly of the more complex type ty 0 f the isolation was 

..on exper.men. (Zubek 1964b) ,n »'■ subj cct to wear 

increased by allowing no ,nlr “‘‘° b|ect wi3 percent) gave RVSs and 
heavy leather gloves onl > - ‘'*° ' ® n J e o! ,he longest perceptual isola 
these were of the simpler (A; yp 7,,bek /1964a) found almost no 

uouexpertments reported were of the stmp.est 

RVS phenomena and the few tha 

variety . conditions of these experiments ran 

One thing stands out abou , The subjects had to wait 

current report of RVSs was not e of the experiments to report 

until the infrequent test periods or the o[ Murph y Myers and 

the RVS phenomena In T,cw , „ ot Receded by dunng isolation 

Smith (1963) that post.solatton me b , P fewer RVSs it may be that 

reporting elicited less complex d ^P ^ menB accounted for the low 

the lack of reporting during rep0 rts 

frequency of RVSs in Ms retrospea P imm obiluation recumbent 
In the experiments comparing J ^ ^ {1903) found five sub- 
controls and ambulatory (Ufa) j, rte ,.ere among the 40 subjects 

teas giving hallucinatory pl.enomen nerc l]ie recumbent con 

in thf severely immobilised group “ d blal during .be days, four 

trol group Although .he subjects t „ e qme. of e, enmg when the 

of the five hallucinations occ ‘ . J h absolute sensory restriction 
lights were turned on low 
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necessary for RVS apparently some reduction of stimulation facilitates 
them 

The conclusion drawn from the HumRRO experiments that the dura 
tion of isolation is not a very crucial variable is underlined by the paucity 
of RVSs in Zubeh s studies which have used very long durations of per 
ceptual deprivation 


SOME OTHER LONG DURATION STUDIES 

Other investigators using long durations of isolation have also failed 
to find any significant number of hallucmators Amhoff Leon and Brown 
field (1962) ran 18 subjects in a 2-day perceptual deprivation situation 
Six failed to complete the full duration None of the subjects reported 
hallucinations despite the fact that they were told in advance that such 
phenomena might occur Kokubun and Ohyama (1965) obtained intro- 
spective reports and interviewed II subjects after 24 hours of perceptual 
deprivation They obtained only basic or elemental RVSs and RASs 
(presumably Type \) but no structured ones Smith and Lewty (1959) 
used 20 volunteers who stayed m a perceptual deprivation situation for 
periods ranging from 6 to 92 hours Eighteen of the 20 stayed for 1 day or 
more Only one subject reported a hallucination and this was a doubtful 
one Cameron Levy Ban and Rubenstein (1961) kept some subjects (the 
ir ■ . J? >Cr not re P° rte d) in sensory deprivation up to a maximum of 

r 7 A I'7 t rc P° rted lhat au ditory and visual hallucinations were quite 
aL f"r.nV SlUd,CS h3 ' C USed lon ^ duratJons of 1 da y or more and 
must hive" manyr *P° m of hallucinations Undoubtedly Type A RVSs 
Zc no relTw " 0t * lAed for b V the , men .ewers or 

oSlv dJSS? ° lher / easons Although the methods are not tl.or 
ouv reportin'- of many of tbesc reports it would appear that spontane 


THE MICHIGAN STUDIES 

p,rf£X (,%2) I"—** pl»>*iolog.cil and 

lLi. u „Z , „z; ' TT ,lcpm, " on lhc > 

" 1,,0n ” cx l >cr,cncc R\S, and report 

effect U ' rc I >or,,n ^ instructions which have a self 
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" 1nl! t keI1 > ( l962 ) «1 subjects for RVSs by gtitng them an 
extended nit on the expected effects of a new drug (actually a placebo) 
twitch was supposed to produce hallucinations and other changes tn sen 
sory deprivation Thej also added that the ability to see images was a 
«gn of sensitivity and intelligence In only I hour of perceptual depma 
tion 86 percent of their subjects reported Type A RVSs and 43 percent 
reported Type B RVSs Because the isolation period was only an hour 
t ley assumed that the RVSs were produced by the set The lack of a con 
trol group in this experiment made their conclusions somewhat prema 
lure 


In i more carefully controlled experiment Pollard Uhr and Jack 
son (J963a) compared a group wearing goggles admitting diffuse light a 
group whose visual field was restricted by a dome admitting diffuse light 
and i third group weiring goggles The first two groups were exposed to 8 
hours of isolation with instructions onl> to report anything unusual 
1 he third group vv is given onl) 3 hours of perceptual deprivation but was 
gn en a more cl a bon te posit tv e set eg previous subjects reported images 
images ire a sign of intelligence There was little difference between the 
8 hour goggle tnd dome groups in the incidence of RVS subjects but 
there was a marked increase in the number of subjects reporting both 
types of RVSs an the three hour positive set group Over all the condiUons 
73 percent of the males in d 61 percent of the females gaie RVSs die dif 
fcrence wis not significant 

The sime group (Pollard Uhr &. Jackson 1963b) then ran a more 
elaborate experiment involving five groups I-placebo no set Il-placebo 
plus set JIJ— tranquilizer no set iV-tranquilizer plus set and V—ener 
gtzer plus set A look at this study listed in Table 4-1 will reveal that 
there was no difference between the incidences of subjects giving RVSs in 
placebo groups with and without set The group given a set for RVSs 
along with a tranquilizer reported more Type B RVSs than the other 
groups but in general the results of this stutly did not confirm the find 
mgs on the major influence of positive set in the earlier study 


OTHER STUDIES VARYING SETS 

The study of Murphy and Myers (1969) was discussed previously 
These authors demonstrated that a group given a positive set to report 
R\ Ss produced a greater number and more complex RVSs than a group 

given a negative set , , , . 

Zucltemran and Coll en (I9Wb) used I— control group simply told 
to report sensat.ons II— group gtten a m.M suggestion that they would 
hate RVSs ant! that such phenomena were normal III— a group given the 
nuld suggestion plus a drug (placebo) st.ggest.on and 1\ -a group given 
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the extended suggestions and drug suggestions used by Jackson and Kelly 
(1962). The incidence of Type A RVS subjects was significantly increased 
by the Jackson and Kelly suggestions: 27 percent of the subjects in Group 
I reported these less complex RVSs, while 60 percent of the subjects in 
Group IV reported them. Most of this difference was accounted for by 
Murphy, Myers, and Smith (1963) Type I RVSs (light changes, specks, and 
spots). The suggestions used did not affect the incidences of any of the 
more complex RVSs The subject’s prior knowledge or expectations be- 
fore the experimental set was not related to the occurrence of RVSs. Six 
of 12 Ss expecting to have "hallucinations” gave RVSs and 23 of 46 Ss not 
expecting hallucinations ga\e RVSs. The proportions were the same, in- 
dicating no effect of expectation on RVSs. The conclusion drawn was that 
extreme suggestive sets can influence RVS reports, but only those of the 
least structured type, which might be seen by anyone who attends care- 
fully to his visual field in the absence of external visual stimulation. 

Short and Oskamp (1965) also replicated the Jackson and Kelly 
(1962) study, using a "high suggestion" group comparable to Jackson and 
Kellys experimental group and a low suggestion group like Group I in 
the ZucLerman and Cohen (196-lb) study. The same percentage of sub- 
jects (42 Percent) in each group reported sensations, indicating no effect 
° su £g«tion. The percentage reporting sensations was quite dose to the 
<‘ ,G reporting any sensation in Zuckerman and Cohen’s 


Z " tmd < 1965 > ! ' udicd the 'ffects of sarying instructions on RVSs in 
^^•"“■ nn8 i' ,CpatCh “ ' 0r ,0 - minu " periods. Fite groups receised 
I"!™ >"' ° '.I" 5 ? declinin 8 order of definiteness or direction. Group 
i . rvn ss' 1 !! you see i:i sour ritual fields including changes, 

am so'u r 5 " ° U r- Id ,hey OCCT,r/ ' Gro “P 11 'Old "describe any tot- 
inns LS”? Gr0U P 111 was rmrructed "report your thoughts, feel- 
ou'ei«r“;ce n "^ ' Pereeptions.” Group IV was told simply "rejLt what 
type of ritual cm f ° UP a rccmed no prior instructions. Rejrorts of any 

cent. Groun Tl P J fp ^ B RVS wa * as follovvs: Group 1-27 per- 

and Group P V-25 p£ccm A “v" 50 percent * Grou P IV “ 38 Percent, 
the Type A RVS^* * fliT *!“ Zuckmnan and Cohen (1964b) study, 
type B RVS showed nnT 1 * ,nfi ucnccd by the instructions while the 
R«d n££l CCt '? nali ° n * ,th instructions, 
petted that 1 hour ofs^Ir? \ com P arm £ ten subjects who ex- 

V. nil tm subjects ^ho * 1 eprivation would have profound effects, 

-oh, £ minima,. The 

aiketl about llinr experiences in ot P^teplual depmation and 

RVS [.henomena siloing a s^,r,™ T 1 ”"" 111 'nlersiew. The only 
* significant difference in incidence in the two 
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groups ucre climbs ,» brightness or thclmngol light correspondm* 10 
' " r P ,l > 5 T SP l 1 R 'Ss The group with greater cxpectrttons ot effects 
reported more of these phenomena Admissions of otl.er disturbing effects 
" cre more pronounced in the high expectancy group 

Leon ind Arnhoff (1965) found a greater amount of Imagery Dis 
turbancc in subjects who were told tint they were expected to experience 
such phenomena than in i group winch was told that these phenomena 
sometimes occurred and another group which was told nothing 

Orne and Scheibc (1961) confined experimental and control groups 
in a well lighted ordinary room for 4 hours The experimental group was 
nm in a manner which represents a caricature of the usual conditions m 
sensory deprivation experiments eg whitecoats panic buttons release 
forms and instructions to report imagery fantasies and die like The 
control group was treated more like a control group Seven of the ten ex 
penmental and four of the ten controls reported perceptual aberrations 
(mostl) illusions rather than RVSs or hallucinations) The difference m 
the incidence was not significant 

These studies generally support the conclusion that only the least 
structured t>pe of RVS is affected bj expectancy or set but that more 
structured sensations or images are not markedly influenced by these 
factors 

Rossi Sturrock and Solomon (1963) compared the vividness of im 
agery reported by subjects after hypnosis placebo suggestion sensory 
deprivation and normal conditions Although hypnosis enhanced imag 
cry placebo suggestion had no effect and sensory deprivation actually re- 
sulted in lower wudness of imager) They conclude that imagery cannot 
be explained by the hypothesis that suggestion enhances visual imagery 
m isolation 


THE ZUCKERMAN STUDIES 

Zuckerman Albright Marks and Miller (1962) studied RVSs given 
by 24 student nurses during 6 hours of sensory deprivation in a tank type 
respirator like that used by the Boston group The exact time of occur 
rence of all RVS phenomena was noted The percentage of subjects giving 
RVSs in die first hour of sensory deprivation was about 50 but from the 
first to fourth hour this perceniage fell steadily to about 14 percent tn the 
fourth hour and increasing only slightly to 20 percent m the sixth hour 
Type A RVSs were frequently reported in the first hour dropped preapi 
tously in the second hour and remained low tor the remaining 4 hours 
Type B RVSs dropped off more gradually during the 6 hours of the ex 
pertinent A score based on the frequency and structuredness of RVSs was 
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not correlated with any of the stress scores based on spontaneous \erbahza 
uons but was correlated significantly (r = 49, p < 05) with reported au 
ditory sensations 

Zuckerman, Levine, and Biase (1964) and Biase and Zuckerman 
(1967) conducted experiments in which 36 undergraduate males and 36 
undergraduate females were exposed to three hours of confinement with 
one third of each group m each of the following conditions I— total sen 
sory deprivation, no light or sound, II— auditory deprivation with visual 
stimulation, and III— visual deprivation with auditory stimulation Table 
4-5 shows the incidence of RVS subjects m these three groups In both 
groups lying in darkness for three hours, with or without auditory stimu 
lation, there was a significantly greater number of subjects making RVS 
reports than in a group confined in the same room with the lights on The 
same results were found in an 8-hour experiment (Zuckerman, Persky 
Link, &. Basu (1968a) These results support the conclusion that some re 
duction of external visual stimulation facilitates RVSs, although stimula 
tion m other sensory modalities does not necessarily inhibit RVSs Similar 
results were obtained for reported auditory sensations, which were least 


TABLE i 5 Incidence of Reported Sensations in Three Isolotion 
Conditions 


So— t*. 
thftic 


Type of 
Sfnsaiion 

Conditions 

No Male Ss 

Reporting 

Sensations 

Ao Female Ss 
Reporting 

Sensations Total 

Ss 

N isual 

A or B 

No light or sound 

19 

5 

24 


Types 

Light, no sound 

8 

16 

24 

X* = 12 01 

Sound no light 

17 

7 

24 

P < 01 


Total Ss 

44 

28 

72 


Auditory 

B type 

No li^it or sound 
Light no sound 

8 

6 

16 

18 

24 

24 

X J = 4 77 


Sound no light 

2 

22 

24 

N S 


Total Ss 
No light 

1 'jrht. tt 
Sound no light 
Total Sa 




14 

4 

6 


10 

20 

18 


72 

24 


24 

72 


X* - 10 50 

p < 01 
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frcqi'cm m the group with mAiory ,„mu huon although the Alfa 
s here fell short of significance Kinesthetic or somesthetic reported 
sensations were s.gn.ficmtiy more frequent m the total depnvat.ou group 
than in either of the partial tlepn.at.on groups so that these phenom 
cm do appear to be inhibited by the competing stimulatjon of other 
modalities 


In this study there were no sex differences in the frequency of alt 
Opes of RVSs However eight males (22 percent) gave Type B RVSs 
while none of the 36 females reported this complex type of RV5 This dif 
ference was significant This result was not found m the 8 hour expen 
ment (Zuekerman Persky Link & Basu 1968a) 

Examining our experiments reported in Table 4-1 there are several 
observations which can be made One is that there is no systemme vana 
tion in percentages of subjects giving RVSs as a function of SD time (1 to 
21 hour duration experiments) Second there is a smaller number of Type 
B RVSs given m the experiments where subjects were not encouraged or 
not allowed to make verbal reports during the experiment In five J hour 
groups where these reports were encouraged and in a 6-hour group re- 
ported in the respirator-confinement section the percentages reporting 
complex visual sensations ranged from 18 to 42 percent In seven groups 
where during isolation spontaneous reporting was discouraged the range 
was 8 to 17 percent Type A RVSs were still high in roost of these latter 
groups But one group (Znckerman et al 1966) who wore blacked out 
goggles instead of simply being confined in a dark room produced few 
Type A RVS subjects and not much more than the Croup III m the Biase 
and Zuckerman experiment where the lights in the room were on This 
raises the question of whether opaque goggles restrict RVS tendencies 
compared with a dark room Subjects wearing translucent goggles can 
project images on the goggles themselves but opaque goggles may have 
a tendency to interfere with the out there projection quality of retinal 
images which are experienced as sensations This could explain the reduc 
tion in hallucinatory behavior when Heron (1961) switched from translu 
cent to opaque goggles However Ztskmd (1965) is able to elicit a substan 
tial number of Type A RVSs from eye patched subjects 


OTHER STUDIES COMPARING THE EFFECTS OF 
VARIATIONS IN VISUAL AND AUDITORY RESTRICTIONS 

Freedman and Greenbiatt (I960) tested ten subjects m darkness and 
ten in diffuse light conditions The proportions of subjects reporting Type 
A and B RVSs were almost identical in the two groups Four subjects were 
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run under both of the two conditions two had RVSs in both conditions 
one in neither condition, and one in the darkness condition only 

Cohen, Rosenbaum, Dobie, and Gottlieb (1959) compared four sub- 
jects with blacked out goggles and six with diffuse light goggles Type A 
RVSs were more frequent in the diffuse light group. Type B RVSs were 
absent in both groups 

Leiderman (1962) tested eight male and eight female subjects in two 
conditions I— homogeneous visual field achieved by subjects wearing 
hahed ping pong balls o\er the eyes, and II— intermittent usual stimula 
lion wnth travel slides In the intervals between slides in this condition. 


the subject faced a white, ground-glass screen All subjects were run in 
both conditions and the order of the conditions was counterbalanced 
Each condition lasted 2 hours All subjects in this experiment reported 
images probably because the instructions made no differentiation be 
tween images and sensations and the subjects were required to report 
their images on receipt of a tactile stimulus There were no significant dif 
ferences in the frequency of images in the visual restriction and visual 
stimulation conditions, however, auditor) and somesthetic images were 
sigmficantl) more frequent m the visual restriction group There were no 
significant sex differences in reported imagery 

Mendelson et al (1964) used 20 deaf adult male college students in 
another study where each individual was tested for imagery in two condi 
tions perceptual isolation (homogeneous visual stimulation) and control 
conditions (patterned stimulation) Half of the subjects were congenitally 
Hear and half had acquired deafness Half of the subjects in each of these 
groups had the experimental condition first and half had the control con 
onion on the first occasion More visual imagery was reported during the 
perceptual isolation than during the control session More imagery was 
experienced during the first session than during the second session for the 
I” 1 SUbjCCU but n ° l for thc squired deaf subjects There 
mam efFeC “ f ° r aud,tor Y or somesthetic .mages The 
r'T* ,n i lCn,Ct,Qn btt " tcn <>1* °f deafness and sessions that oc 
curred for Msua] images also occurred for auditory .mages 

anJ GUCM (1960 > 3,50 subjects as their own 
same ’TT? COnd,Uom but during consecum e hours of the 

*nd 111 ^auditorv and s,lcnce H-<hRuse l.ght and silence 

“nd mi, an . d mL o, R a* 

nrauon (fitted | PU ' iUb,tCIS ln t* TC< T ul3 > dc P- 

Imm Tnic a R\s, 5ub J«t, in Kmot) dcpmalion condi 

A K\S, and RASt ,nt not uncommon Inn T)pc II RVS, 



HalJorinoHoui. Reported Senior,,, an J f mage , m 

diS.n Cd m ° nly tW ° SUb ^ ects ' one in the PD md one in t]ie dark SD con- 

These studies, taken together with the studies of Davis, McCourt, 
and Solomon (1960), Pollard, Uhr, and Jackson (1963a), and Suedfeld and 
Vernon (1964) indicate that there is no difference between the RVS elicit- 
ing potentialities of (A) total darkness; (B) diffuse light, or invariant, ho- 
mogeneous visual stimulation; and (C) intermittent stimulation, in an 
otherwise monotonous visual environment. However, an unrestricted pat- 
terned perceptual environment is less conducive to RVSs than an invariant 
one. There is evidence in the Biase and Zuckerman (1967), Leidennan 
(1962), and Zuckerman, Levine, & Biase (1964) studies that visual restric- 
tion is more conducive to kinesthetic or somesthetic phenomena than en- 
vironments with patterned visual stimulation. Leiderman also reports that 
RVSs declined over time during the 2-hour experiment which is similar to 
the findings of Zuckerman, Albright, Marks, and Miller (1962). 


THE WATER-TANK STUDIES 

The water-tank method of sensory deprivation was pioneered by Lilly 
(1956), who reported profound effects, including hallucinations, in him- 
self and one other subject. The aim of the water-tank method was to "re- 
duce the absolute intensity of all physical stimuli to the lowest possible 
level." Data on 79 subjects in two experiments have been provided by Bliss 
and Clark (1962), Cambareri (1959), and Shurley (1962b, and personal 
communication). In both experiments, lasting up to 7 hours, slightly over 
one third of the subjects gave Type A. and about the same proportion gave 
Type B RVSs. Reference to the figures in Table 4-1 will show that these 
proportions of RVS subjects, while higher than the median, are not ex- 
ceptionally high compared to the McGill ( Bexton , Heron, Jt Scott, 1954) 
studies or those of Courtney, Davis, fc Solomon (19GI). Goldberger and 
Holt (1958, 1961a, and 1961 b), or others which used bed confinement and 
nonpatterned, constant stimulation. The expectancy that the greater de- 
gree of reduction of sensory stimulation (particularly the stimulation 
stemming from muscle discomforts) would produce greater RVS phe- 
nomena lias not been borne out. 


SOME OTHER INDEPENDENT VARJABIES 


Zticlennan am! Cohen (I9«a) suggested in ilieir review that hod, 
po.ition may he more important than amount of phj.ieal an.ttty in pro- 
during RVSs. Noting the rarity of Type B RVS. in studies confimng sub- 
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jects m chairs instead of beds we speculated that lying on ones back 
might be more conducive to RVSs than other positions 

Another hypothesis suggested in this review and in the 1964 review 
was that the method of reporting RVSs might be crucial Experiments 
encouraging continuous reporting usually elicit many RVSs while expen 
ments which require subjects to postpone reports until a test period or a 
post isolation interview tend to elicit few RVS reports 

Both of these hypotheses were tested in an experiment by Morgan 
and Bakan (1965) Sixteen male and twenty female subjects were subjected 
to an hour of perceptual depnvation Half of the sample spent the hour 
l)ing down in a honzontal position while half were sitting up Twelve 
subjects were assigned to each of three report conditions continuous re 
porting voluntary (report from time to time) and silent conditions (delay 
report until after the experiment) Twelve of eighteen subjects gave some 
hallucinations m the honzontal position while only three of eighteen 
gave these phenomena in the sitting position The difference was signifi 
cant. No relation was found between vividness of hallucination and posi 
tion Report method anxiety (measured by Taylor s MAS scale) sex of the 
subject and daydreaming and nonhallucinatory imagery were not signifi 
cantly related to hallucinatory occurrence or v iv ldness 


LEVEL OF AROUSAL DURING RVSs 

A crucial issue concerning the RVS phenomena concerns the level of 
**,?' t,m ' RVSs “coir Th« leones o[ Sche.bel end Sche.be) 
%_) and Wat ( 962b) suggest that RVSs in sensor,- deprivation cond. 

ons are most likely io occur m a subjea who isavvale aroused and per 

P , Z l„ " draan and Creen blatt (I960) lee] .hat RVSs are hypna 

SL " n, ? C t ,n " g “ and arc n, ° 5 ‘ hle >y *o occur in drowsy states 

denmanl P , Z ” l,nd < 1965 > al *> ‘ha. s.sual imagery in 
drow-smess^The'd '* 3 fu J lc “ on of peciods ol reduced awareness or 
would be them 7”^ °* E ' 3m {1962) would suggest that light sleep 
would^the rnos, characteristic stale wind, RV^migh. occur 

arousal because .» ** m °u rc ,a ^ e me *hod of determining the stage of 

'•-n'^rpr^ 2“d ; ha " BCS " " 3k '" S 3 ” d ^ ““ 

in one ol his subiectv -n“T EEC i d concurrent with an RVS period 
ness a. the ..me just prior "to RVsT' alplla W< * :1 ' ,n S P 3Iterm of alerl 
bre dau on two R\s P v, l R '| S *” rU ‘-eulcnnan (1962) presented 
The ire Zw, ,he R^T r ' P< ” t ' d RVS > * I ' OT 

Short and Ovlamp (19051 foim'd uen'r"'" i'" '' akms ° r ‘ lr °'' ,y I ' a, ° 
alpha blockin'* during r ^nificantly more eye movements and 

■.Mm, -hsh,tr,T;r„d ;,”r,:,rsr ,han dunns rr ^ 
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facilitating effects of Phemprazine in chronic schizophrenics They found 
that increase in amount of usual imagery in a Ganzfeld situation seemed 
to depend on a drug effect of enhanced cortical actuation (desynchro- 
nized, fast was e beta) , 

Rossi, Furhman, and Solomon (1964) criticized prior studies because 
they felt that the RVSs may base been dreams sshose report was T° s *P® n J 
until the subjects readied lesels of arousal suitable or ma i g P° 
They took EEG recordings and instructed subjects to repor gn 
The signals were gi'en on a random schedule to t iree su j 

« , of RVSs Z 

signalled while in EEG sleep stages No 

EEG indicated that the subject was awake , thc 

Zuckerman and Hopkins (1966) have 
basis that waking RVSs are an infrequent phenomena hoi t D urin g 

made with a random signal occurring on hkch to coincide with a 
certain stages of sleep such signals are mu i combination 

dream repor, Because ol this sampling bias it nasWhd.^ 
of spontaneous reporting and continuous C recording 
appropriate method for unestigating t ns F° es , n an hour of sen 

Zurkerinan and Hopkins tested 22 undent muses m ^ ^ ^ 

sory dcpmation Samples of the EE - sometime during the 

scale for eaei. subject Ten of the 22 j 1 md.udual sub- 
hour Figure 4-1 shows .he EEC RVS sub- 

jeers togetlier mill the P® 1 " 1 ® f ^ but sank gradually into sleep 

jects 1 to 5 were initially awake an aU of ,|, e RVSs were re- 

over the course of die hour In a Sul, jects I to » remainevl 

ported during thc waking phase ol . rvSs at various nines 

awake through the entire hour, am j or most of the liour with 

during the hour Subjects 9 and w . an rvS in the brief arouscvl 

out actually falling asleep Subject 9 r po ed an K , 0 tcpor ,„l 

state and continued ,o give them I5 second pa, is of the 

RVSs m a sustained tlrowsj stale R * .nuances m which die 

EEG records just prior lo RA Ss >« ' J ,|„cnbed dieir own stale 
EEG level was below wakefulness J Ijo|aIIon Imagery queuion 

of arousal during RVSs in 14 percent reported 

naire (1992) 71 percent said they > ,|,ev seerc drowsy when 

being mostly awake, and 14 I*™"* «*' t!l c ..me There""*' 

die RVSs occurred bone said die) £, r\ ss orenr in waking or 

indicate tit it the typical ,|>o n <’"™ { „„„l,,l,l> dial some of die phe 

drowsy stales 1 In, does no, obviate he £ ^ ^ ^ bagmen 
nomeiia rejxir.ed nfler longer *so!a' I^ ( )I1( . C „f deep wdl 'T OTI 
of dreams or d, a, subject, awakened, 

dream, as images , hl , sludv wav that the *“ 

Another inlcrew.ng result cl Jj” ^ ^ adjective rbeclbv. 

avked lo descnlie dieir isolanon 
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jects in chairs instead of beds we speculated that lying on ones back 
might be more conducive to RVSs than other positions 

Another hypothesis suggested m this review and m the 1964 review, 
was that the method of reporting RVSs might be crucial Experiments 
encouraging continuous reporting usually elicit man) RVSs while expen 
ments which require subjects to postpone reports until a test period or a 
post isolation interview tend to elicit few RVS reports 

Both of these hypotheses were tested in an expenment by Morgan 
and Bakan (1965) Sixteen male and twenty female subjects vs ere subjected 
to an hour of perceptual deprivation Half of the sample spent the hour 
l)ing down m a horizontal position while half were sitting up Twelve 
subjects were assigned to each of three report conditions continuous re 
porting, voluntary (report from time to time) and silent conditions (delay 
report until after the expenment) Twelve of eighteen subjects gave some 
hallucinations m the honzontal position while only three of eighteen 
gave these phenomena in the sitting position The difference was sigmfi 
ant No relation was found between Mildness of hallucination and post 
tion Report method anxiety (measured by Taylor s MAS sale) sex of the 
subject, and daydreaming and nonhalluanatory imagery were not sigmfi 
antly related to halluanatory occurrence or \ is idness 


LEVEL OF AROUSAL DURING RVSs 

A crucial tssue concerning the RVS phenomena concerns the Icsel of 

nornf “i w “ m ' RVS ’ °“ ur Thc thMr ’“ of Scheibel and Schetbel 
(1962) and L\est (1962b) suggest that RVSs tn sensory depnsatton condi 
ttons are most bkely to occur in a subject who is awake aroused and per 
3 T* Freedman a " d Greenblatt (1960) feel that RVSs are hypna 
gogtc or hypnocampic .mages and are most likely to occur in drowsy states 
S '" P Z ” W < I965 > a,so visual imagery in 

drowmn^ U °u “ ’ func,,on ° f Periods °f reduced awareness or 

wouTdT t, ' 3 E ' arU (1962 > " ould >hat light sleep 

would be the most character.,,, c state ,n which RVSrm.ght occur 

aroucl it E ” ‘, he m ° M rellable mClhDd o! tlerermimng the stage of 
"nr “ Sl,0W , S Charanm ’“v Ganges waking and sleep srnies 
mo^ei h! > so™ EEC data concurrent will an RVS P per.od 

ness ai the JCCU 1C tbMa mdiate alpha blocking patterns of alert 
ETC d ial , ow/T 10 RVS r 'P° m Leidermao (1962) presented 
“e EEC Z RV rr aS re P°”' d RVS between them 

aor, and o’ v 't^’ ° CCUrnn S ™ " al '"S - drowsy states 

aloha ( > UrUl ”8" ,r "=>"tl) more eye mosements anti 

S, of Zbah, r ,nS ° f W!Ua ' d ' a " during other pe 

Z Zo ZT s. condud ' d dlat SD imagery occuZl durtng 
per.ods of almnest Marjemson (1966) tnsesttga.td the reputed onager, 
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facilitating effects of Phempnmne in chronic schizophrenics They found 
tint increase in amount of visual imagery in a Ganzfcld situation seemed 
to depend on a drug effect of enhanced cortical actuation (desynchro- 
nized fist wave beta) 

Rossi Tuthman and Solomon (196-1) criticized prior studies because 
they felt tint the RVSs nny hate been dreams whose report was postponed 
until the subjects reached levels of arousal suitable for making reports 
The) took E EG recordings and instructed subjects to report on signal 
The signals were guen on a random schedule to three subjects The great 
esi proportions of reports of RVSs Here obtained when the subjects were 
signalled while tn LEG sleep stages No RVSs were obtained when the 
FEG indicated that the subject was awake 

Zuckcrman and Hopkins (1966) ln\e criticized the Rossi study on the 
basis that waking RVSs 3rc an infrequent phenomena and unlikely to co- 
incide with a random signal occurring only three times per hour During 
certain stages of sleep such signals are much more likely to coincide with a 
dream report Recause of this sampling bias it was felt that a combination 
of spontaneous reporting and continuous EEC recording was the only 
appropriate method for investigating this problem 

Zuckcrman and Hopkms tested 22 student nurses in an hour of sen 
sor) deprivation Samples of the EEG records were rated on an arousal 
scale for each subject Ten of the 22 girls gave RVSs sometime during the 
hour Figure 4-1 shows the EEG arousal ratings of these individual sub- 
jects together with the point of occurrence of the RVS report RVS sub- 
jects 1 to 3 were initially awake and aroused but sank gradually into sleep 
over the course of the hour In all three cases all of the RVSs were re- 
ported during the waking phase of the hour Subjects 4 to 8 remained 
awake through the enure hour and all reported RVSs at various times 
during the hour Subjects 9 and 10 were drowsy for most of the hour with 
out actually falling asleep Subject 9 reported an RVS in the brief aroused 
state and comimied to give them in the drowsy state Subject 10 reported 
RVSs in a sustained drowsy state Ratings ol the lb second parts o't the 
EEG records just prior to RVSs yielded just two instances m which the 
EEG level was below wakefulness The subjects described their own state 
of arousal during RVSs in Leiderman s Rost Isolation Imagery question 
naire (1962) 71 percent said they were fully awake 14 percent reported 
being mostly make and 14 percent stated tint they were drowsy when 
the RVSs occurred None said they were asleep at the time These results 
indicate tint the t)pical spontaneously reported RVSs occur in waking or 
drowsy states Tins does not obviate the possibility that some of the phe 
nomcna reported after longer isolation periods may represent fragments 
of dreams or tbit subjects awakened in the REM stage of sleep will report 
dreams as images 

Another interesting result of tins study was that the RVS subjects 
asked to describe their isolation feelings on an affect adjective checklist 
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t Ti)C rcsults ,en<1 £o fl ' or *he hypothesis tfiat most RVSs are not 
impi) postponed dream reports but represent a mixture of idioretmal 
pnenomem intensified images and waking and hypnagogic hallucina 
uons Tlic optimal state for RVSs seems to be a waking or an aroused one 
although if die subject is too aroused or panicky he may not be able to 
re,TX enough to attend to changes in his Msunl field 


VOLUNTEERS VS NONVOIUNTEER5 

Neither tlie HumRRO Group (Murphy Myers & Smith 1963) nor 
Short and Oshamp (1965) found any difference between volunteers for iso- 
lation and nomolunteers required to participate for short periods m the 
incidence of RVS phenomena 


SEX DIFFERENCES 

Pollard Uhr and Jackson (1963a) found that male and female sub- 
jects reported about the same number of visual and auditory experiences 
Morgan and Bakan (1965) found no sex differences on RVSs Leiderman 
reported no significant sex differences in visual auditor) or somesthetic 
images Data provided b) Short and Oskamp (1965) and Walters Parsons 
and Shurley (1964) indicate no sex differences in RVSs using the water 
suspension method Arnhoff and Leon (1963b) compared males and fe 
males on a score called imagery disturbance and found no differences 
Reed and henna (1964b) found no significant sex differences on bodily 
orientation sensations 

The only suggestions of sex differences in RVSs were in the study of 
Zubek Pushkar Sansom and Bowing (1961) where ten of twelve male sub- 
jects gave RVSs while only one of four females reported RVSs and in the 
comparison of male and female groups in ZucKerman Levine and Biase 
(1964) and Biase and Zuckerman (1967) where more males than females 
gave Type B RVSs There were no sex differences in the total RVSs of 
both types or rn auditor) kinesthetic or somesthetic sensations reported 
in the Zuckerman and Biase data Zuckerman Persky Link and Basu 
(1968a) found no sex differences on the Myers Questionnaire RVS scale 
given after 8 hours of sensory deprivation 


PERSONALITY DIFFERENCES 

Goldberger and Holt (1961a and !96Jb) studied two groups consist 
mg of 14 undergraduate males and 16 male actors with the purpose 
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finding personality characteristics related to responses to perceptual iso- 
lation In the undergraduate sample imagery in isolation correlated 
positively with tests and interview based ratings measuring acceptance 
of one s passive feminine side intellectual flexibility breadth and rich 
ness and freedom from emotional disturbance or constriction How 


ever in the actor sample masculine rather than feminine values and 
attitudes correlated with imagery Variables from the other two clusters 
were correlated with imagery in the actor sample but only one measure of 
intellectual flexibility and one measure of neuroticism correlated with 
imagery in both samples The latter was Block s Neurotic Under Control 
scale which correlated negatively with imagery Imagery was also cor 
related with a group of scales that denoted being a good subject co- 
operativeness and persistence Imagery tended to be correlated with other 
reactions to isolation which were termed adaptive In the undergraduate 


group imagery correlated positively with verbalization (r = 87) and in 
the actor group it correlated negatively with sleep (r = — 68) 

Silverman Cohen Shmavoman Greenberg (1961) and Cohen Sil 
verman and Shmavoman (1962a) compared field independent and field 
dependent sublets as defined by scores on the Rod and Frame Test of 
Witluns (1954) and the Draw a Person Test They report that more of the 
field-dependent group responded with hallucinatory like phenomena 

Cambareri (1959) used a battery or suggestibility tests to divide 
is su jects into high and low groups The author combined all scores in 
a single score Because these tests were uncorrelated there was no basis for 
assuming that they were measuring a common trait or for combining 
them \\hatever the combination score measured it was highly related to 
s because nine of ten high scoring subjects reported them whereas 
only two of ten low scoring subjects gave them 

Lei< i erman 0962) found that somesthetic imagery was negatively 
and significamly correlated w„h a complexity score based on the Draw a 

7? r Tl'% G I!! ,SCh . a,dt Test o[ lhe to pick a figure out of an 

V i independence) tended lo correlate primely with 
horn tha.^ h e i" 8 W ° be ' n ,h ' °P' ,os ' ,e direction^ theoretically 
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m?3 ' Kl r' n !Ub ' eas f"d those no, report 

lie used the EtnbeilVl p"' 0mi " u,c Perceptual depmation situation 
1PA1 IfiPF MMPI and oil,” ‘l”',s F ‘ e ' d DcpCndencc Independence 
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INTELLIGENCE AND AGE 

GoJdbergerand Hoh (J961b) found a positive correlation (r = 59) 
between intelligence as measured by the Ohio State Psychological Exam/ 
nation and imagery in their undergraduate sample Murphy Myers and 
Smith (1963) found no relation between their measure of intelligence and 
during isolation RVSs In one of the groups they found that the more in 
telhgcnt Ss produced significantly less complex RVSs as reported on the 
postisolauon test Zuckerman Albright Marks and Miller (1962) Leider 
nnn (1962) and Morgan and Bakan (1965) found no relation between 
RVSs and intelligence In the latter study hallucinating subjects were 
found to be significantly younger than nonhallucinators (18 \s 21 years) 


COMPARISONS OF SENSORY DEPRIVATION HALLUCINATIONS 
WITH PSYCHOTIC AND DRUG INDUCED HALLUCINATIONS 

Maluz W Ukcns and Esecoser (1962) ha\e presented data on 100 
randomly selected chronic schizophrenic patients and 57 acute psychiatric 
patients and 42 normals administered one of three drugs d lysergic acid 
diethylamide (LSD) d 1 methyl lysergic acid diethylamide (MLD) or 
d I acetyl lysergic acid diethylamide (ALD) The case histones of the 100 
chronic schizophrenics resealed that 50 percent of them experienced audi 
tory hallucinations whereas only 9 percent showed Msual hallucinations 
Most of the auditory hallucinations of psychotics consist of voices corre 
sponding to Type B RASs Although some subjects in sensory or perceptual 
depmation experiments report hearing soices or music the median per 
centage in the studies renewed in Table 4-1 was only 15 percent 

Tiie subjects receiving drugs reported predominantly visual halluci 
nations LSD 40 percent of patients 72 percent of normals ALD 55 per 
cent of patients 91 percent of normals MLD TO percent of patients 62 
percent of normals There were only a few dubious reports of auditory or 
other type of hallucinations m patients or normals receiving the drugs It 
would appear that sensory depmation hallucinations are unlike psychotic 
phenomena in the ranty of auditory halluanaiions. The content of the 
drug induced visual hallucinations was similar to the RVS phenomena of 
sensory depmation (eg abstract and geometrical forms lattice work 
flashes and human animal and familiar forms ) The percentages of nor 
mal subjects reporting conventional forms and objects under drugs (28 
percent for ]LSD 36 percent for ALD and SI percent for MLD) are in ihe 
percentage range of Type B RVS phenomena reported in Table 4-1 al 
though somewhat higher ihan the median of 19 percent Most of the drug 
induced abstract hallucinations were in mid colors but only 39 percent 
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of the RVSs reported by the subjects in the Zuckerman and Hopkins 
(1966) experiment were in color 

Cohen, Silverman, and Shmavonian (1962a) compared the responses 
of five subjects given 2 hours of SD after taking LSD, with five subjects 
put in SD after taking a placebo The EEG, GSR, heart rate, and adrenal 
hormone measures indicated greater arousal m the LSD group Although 
all subjects m both groups repotted visual sensations "the LSD subjects 
saw more vivid visual phenomena and more detailed visual imagery than 
the control group (p 274) 

Kluver (1942) described certain types of visual figures invariably seen 
during the development of hallucinations stimulated by mescalin lattice 
work, cobwebs tunnels spirals, and geometric shapes These types of RVSs 
are frequently given by sensory deprivation subjects 

Teinberg (1962) has enumerated some of the differences between 
schizophrenic visual hallucinations and drug induced hallucinations (1) 
The schizophrenic hallucinations appear suddenly and without prodro- 
mata, while those of mescalin and LSD follow RVSs of an noncomplex 
vanety, such as geometrical figures and abstract patterns (sensory deprrva 
lion RVSs also show this progression) (2) Schizophrenic RVSs occur dur 
mg states of intense affect or delusion while drug induced RVSs develop 
independently of affect, or produce affect as a response to the RVS (3) 
Schizophrenic hallucinations may be superimposed on a visual environ 
ment that is otherwise normal, while drugs produce diffuse distortions of 
the existing visual world (4) Schizophrenic hallucinations are generally 
seen with the eyes open whereas drug induced hallucinations "are more 
readily seen with the eyes closed or in darkened surroundings ” The last 
statement is interesting m that it suggests that the drug and sensory dep- 
rivation phenomena may both depend partly on reduced perceptual in 
put and this may account for their similarity Femberg also comments on 
the rarity of visual hallucinations m patients, estimating 3 to 4 percent in 
the admission wards of a state hospital 

Bliss and Clark (1962) qualitatively compared hallucinations pro- 
duced by LSD, mescalin alcoholic delirium tremens, schizophrenia, sleep 
deprivation and sensory deprivation They believe that sensory depriva 
non hallucinations normal intense imagery, hypnotic phenomena, and 
psychotic hallucinations may be grouped in one category, hypnagogic 
states dreams and sleep deprivation phenomena in another, and the drug 
induced hallucinations in a third Reading the examples of each type of 
hallucination one could argue with this categorization of the phenomena 
Schizophrenic hallucinations contain many religious supernatural figures 
or symbolic figures and objects while drugs seem to produce many colored 
patterns and geometric forms much like the more typical Type A RVSs in 
sensory deprtv ation * 

It would appear that the most of the RVS phenomena of sensory dep- 
rivation are more similar to drug induced hallucinations than they are 
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to psychotic hallucinations Some of the drug induced illusions seen with 
the ejes open involve distortions of sliapcs much hie those reported by 
the McGill investigators immediately after emerging from perceptual iso- 
lation 

T he similarity of drug induced hallucinations and sensory depriva 
tion RVSs ma) be related to the action of the drug like LSD which im 
purs normal sensory transmission (Marram 1962) but at the same time 
increases the level of arousal (West 1962b) 

Phcncychdene (Semyl) is a drug which has been said to produce 
psychological symptoms like those in schizophrenia by limiting and select 
ing sensory input Lawcs (1965) exposed a small group of subjects given 
Semyl to nnh! social stress consisting of an interview and testing session 
a sensory deprivation situation and a simple confinement situation They 
found that the drug produced major disturbances when the subject was 
under mild social stress including illusions and body image changes but 
there was little disturbance of psychological processes in sensory depriva 
lion The incidence of RVS phenomena was not reported so that the bear 
mg of these results on the Perceptual Release Theory (West 1962b) cannot 
be evaluated A similar experiment by Cohen Luby Rosenbaum and 
Gottlieb (I960) came to similar conclusions about the combined effects of 
Sernyl and sensory deprivation although in this experiment one of the 
five subjects reported a vivid hallucinatory experience 


SUMMARY 

Certain hypotheses have been advanced concerning the variables in 
sensory or perceptual isolation situations which may facilitate or inhibit 
these phenomena A look at the evidence tends to refute some of these 
hypotheses and support others 

1 RVS phenomena are facilitated by constant homogeneous stimulation 
and inhibited by absolute reduction of stimulation (Heron 1961) (Hypotheses 
refuted by preponderance of evidence Both types of simple invariant sensory 
felds produce more RVSs than do moie complex and varying sensory environ 
ments ) 

2 Intermittent visual stimulation in a sensory depriv at on situation faali 
tares RVSs (Vernon McGill 1 Schiffman 1958) (Studies show intermittent 
stimulation neither facilitates or inhibits RVSs) 

3 RVS phenomena are facilitated by confinement of motility and inhib- 
ited by activity (Freedman Grunebaum & Greenblatt 1961) (Hypotheses gen 
erally not supported although crucial experiments needed ) 

4 Complex RVS phenomena only appear after a long period of isolation 
(more than a day) and become more frequent as time in isolation progresses 

(Most studies wl ere subjects are told to report these phenomena during 
isolation show tl at si di reports are most frequent in the first hours of isolation 
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and diminish rather than increase in frequency with time, or else show no effect 
of the amount of prior deprivation Using postisolation reports, a relationship 
with duration does appear and a 21 hour isolation period is usually necessary to 
achieve RVS complexities greater than in normal, nondeprned baseline condi 
tions) 

5 The reclining position facilitates RVSs (Zuckerman X. Cohen, 196-la) 
(Thus far supported by one study (Morgan fL Bakan 19G5) specifically testing this 
hypothesis) 

6 RVSs typically show a progression from simple, unstructured, meaning 
less sensations to more complex structured meaningful ones (Heron 1961) 
(Supported by most studies including Zuckerman and Cohen (1964b) and Murphy, 
Myers and Smith (1963) where the progression furnishes the basis for Guttman 
scaling of RVS complexity) 

7 RVSs are encouraged by prior information or expectancies of such 
phenomena (Jackson &. Pollard 1962) (Not supported by studies where expert 
menters explicitly inquired into subjects knowledge and expectancies) 

8 RVSs are encouraged by experimental sets contained in the instructions 
given to subjects or the accoutrements of the experiment (Jackson &. Pollard, 
1962) (Findings are mixed but there is some indication that only the least com 
plex and meaningful RVSs are vulnerable to such influence) 

9 RVSs are facilitated by continuous reporting instructions and inhibited 
,L! e r ing de,ayed untl1 the entl of the experiment (Zuckerman & Cohen. 
1 964 a) (Evidence mixed RVS subjects tend to report more phenomena of all 
types and the use of posusolauon reports alone yields small numbers of such 
reports but Morgan and Bakan (1965) find no difference m results from different 
report methods ) 


are mOSl bkely *° OCCUr ,n statcs ° r h, S h arousal (West, 1962a) 
10B RVSs are most likely to occur in states of medium arousal or drowsi 
ness (Freedman & Greenblatt, 1960) 

IOC RVS are most likely to occur as dream phenomena in states of low 
arousal or hght sleep (Evans 1962) 

„ r fn ‘ <: opposing hypotheses ,s mixed, but concurrent 

‘If reporting o[ RVS, indicate, that they typ, tally occur ,n 

periods ol'sfeep) m ' d,Um ar °“' ““ — “ P- d ' d 
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hallucination such as dimensionality belief of subject affect arousal and 
dynamic significance most seem to be transient impersonal phenomena of no 
dynamic or pathological significance) 

The sensory depmation hallucinations seem considerably less eerie 
than when they were first reported by the Canadian students Although 
considerably more study of them is needed a tentative formulation can be 
put forth at this time 

When a subject is put in an environment without patterned and 
changing stimulation he may relax and fall into a state of lowered arousal 
and sleep he may focus attention on his thoughts or he may keep scan 
ning fits interoceptive and exteroceptive fields for stimuli Either an ex 
penmental set or his own sensitization to peripheral sensory changes may 
initially lead to reports based on ldioretinal phenomena inner ear noise or 
illusions Eventually the subject may become sensitized to more organized 
images whose site of origin lies higher in the nervous system The discrimi 
nation between internal images and perceptions rests m the differential 
intensities and clarity of the phenomena as well as in the contextual cues 
from the environment Images may be intensified by a high state of 
arousal or by a reduction in competing stimuli Because the contextual 
cues from the environment are lacking in isolation experiments an in 
tense image may be localized m space in front of the subject The subject s 
secondary reactions to such complex imagery will determine their persis- 
tence and whether or not he will report them in a postisolation report 
Sensitizing the subject to the phenomena by requiring some reports during 
isolation will tend to produce more complex reports after tsolauon 
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Changes in Intellectual Performance 
and in Susceptibility to Influence 

Peter Suedfeld 


This chapter renews reports concerning the effects o[ sensor) an 
perceptual deprivation as defined in chapter 2 on various information 
processing behaviors (The abbreviation SD will be used to refer to 
sensory depmation perceptual dcpmation and related techniques in 
general) Man) SD phenomena imohe changes in information processing 
here we will be concerned with effects on problem solving and on the 
response to persuasive inputs It is sometimes difficult to ulentif) purely 
cognitive effects for example projective test responses may be interpreted 
as revealing either cognitive or aflectne states or both Sucli borderline 
cases will be treated only from the standpoint of intellectual efficiency 
Thus changes in coherence m speech rate and in story length will be 
discussed but changes m mood or in latent content will not In the 
consideration of attitude change the affective component of attitude will 
be ignored— a step facilitated by the unfortunate fact that all of the 
studies in this area ignore it too 


INTELLECTUAL PERFORMANCE 

Two major types of cognitive performance can be identified in the 
literature (cf Goldberger &. Holt 1961c) One involves tasks which the 
subject sets for himself or which are part of his normal behavior The 
effects of deprivation on these tasks will be discussed under the heading 
Subject Initiated Behavior The two measures which have been em 
ployed in this context are subjective reports of cognitive change and word 
counts of spontaneous speech during confinement 

In the section on Experimenter Initiated Behavior I shall deal 
with intellectual performances which are demanded by the experimenter 
That is learning or problem solving tasks are presented to the subject in 
order to measure cognitive change Here the indices used by SD research 

The preparation of Urn chapter was made possible by a Biomedical Sciences Sup 
port Crant from the National Institutes of Health 
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ers are similar to those in the general cognition literature IQ scores trials- 
to-cntenon scores and so on 

Sut/ecf Initiated Behavior 

Concern With the cognitive effects of SD began as did interest in 
most other deprivation phenomena with the amazingly fruitful work of 
the McGill group Their subjects reported that they were unable to con 
centrate could not think clearly and had difficulty m organizing their 
thoughts (Scott 1954 Scott Bexton Heron & Doane 1959) Later re 
search has shown that this effect unlike so many others is not confined 
to a few laboratories A brief sampling of quotations will give us the fiat or 
of the relevant data 

Subiecftve Reports 

According to experimenters using perceptual depmation subjects 
report difficulty in thinking coherently and in concentrating (Freedman 
& Greenblatt 1960) thoughts hopping around (Gold berger g. Holt 
1958) mental clouding (Courtney Dans Si Solomon 1961) Other re- 
ports from these laboratories and the findings of other researchers (Smith 
k Lewty 1959 Ohkubo k Kitamura 1965 Rosenzweig & Gardner 1966) 
agree Furthermore Zubek (1964a) indicates that among subjects released 
after 1 4 days of perceptual deprivation inability to siudy or to engage in 
a variety of activities persisted for up to 8 days the mean for ten subjects 
being 3>/o days 

Confinement in a tank respirator in an illuminated room has been a 
mudi less widely used technique Its foremost practitioners have stated 
Most subjects reported that while in die respirator they lost the ability 
to concentrate on specific ideas especially abstract problems and mental 
arithmetic (Wexler Mencfelson Leiderman S. Solomon 19a8) Other ex 
periments in the same laboratory hate rephcaied this result (Davis, Me 
Court 1 Solomon 1960 Mendelson Kulvansky Leiderman Wexler K 
Solomon 1961) Pollard Ulir mil Jackson (1963a) although they did not 
use a respirator achieved the effect of one with a dome which enabled the 
subject to see a small patterned area the part of the face which is in the 
usual field A few subjects reported difficulty in thinking being unable 
to concentrate for any extended period of time many thoughts were 
going through their minds in a rapid and uncontrolled manner After 
confinement in a respirator with white noise but in a dark room eoncc/i 
tranon wasagain reported to be impaired with a confined hut nondepnved 
control group falhng betueen the experimental and the ambulatory con 
trol groups in reporting sudi disturbances (Zuckcrman Albright Marks 
ft Miller 1%2) 

The results of water immersion are unanimous Again this tech 
tuque is not frequently used l illy (19*6) who originated it repotted 
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that both of his subjects experienced the phenomenon, Barnard, Wolff, 
and Gravehne (1962) indicate that seten of their ten subjects described 
their thought processes as ' being rapidly accelerated, moving rapidly from 
one subject to another The most producme user of this method, Jay I 
Shurley, has written "the inability to maintain directed thinking 
[was] especially impressive (1963) One of his subjects, for example, had 
planned to prepare a report and a budget during Ins time in the water 
tank but did not manage to accomplish either (I960) Goldberg (1961) 
indicates that some of lus subjects reported difficulty in concentrating dur 
mg a 2 hour immersion period 

Sensory deprivation, a very extensively used method, usually has 
yielded similar statements Just over half of the subjects of Zubek, Sansom, 
and Prysiazmulc (1960) had difficulty in concentrating, experimental sub 
jects in the studies of Freedman and Greenblatt (I960) and of Myers 
Murphy, Smith, and Wmdle (1962) also felt that their thought processes 
were less efficient than usual Ruff, Levy, and Thaler (1961) describe a con 
sistent pattern of changes in the thought process "Subjects usually plan 
to do some cream e thinking but soon find they have no desire to con 
centrate Instead thoughts drift through the mind in random sequence ’ 
Weinstein, Richlm, Weismger, and Fisher (1967) report that 48 percent 
of their subjects found difficulties in thinking "their thoughts were jum 
bled, i e they could not clearly organize their thoughts and this 
lack of clarity was beyond their control Ten percent reported that the 
effort involved in thinking clearly was too great, and that they simply gave 
it up’ 

Incidentally, this statement (as well as that of Ruff, Levy, and 
Thaler, 1961, quoted previously) is a good example of the tenuous line be 
tween cognition and motivation Many confined people say that concen 
trating was * too much trouble Is the disturbance an intellectual one or 
not? Tins may be at most a distinction without a difference, at any rate 
with no operational way to distinguish, it will be ignored in this chapter 
At the Princeton SD laboratory, Vernon and Hoffman (1956) reported 
an explicitly negative result although their subjects were specifically 
asked aliout lack of ability to engage in extended thought In each 
case the subjects report was contrary to the McGill findings However, 
there were only four subjects in this study, in the experiment whose tecii 
mque was the most similar to Vernon and Hoffman s (Zubek Sansom, $c 
Pr>si3zniuk 19G0) there were seven negative reports but nine positive 
ones With a larger number of subjects the Princeton researchers too, 
might have found positive instances 

One point which should be mentioned here is that some investiga 
tors ask their subjects whether the) had found difficulty in thinking or 
concentrating others ask for reports of unusual experiences or feeling trt 
general still others ask for nothing recording only spontaneous com 
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mcnts It IS deplorable that the procedure in this regard is frequently left 
unspecified so that even an unusually well quantified statement like 'X 
percent of the subjects reported difficulty in concentrating’ is difficult to 
interpret If the reports are in response to a pointed querj they represent 
the maximal proportion of recognized cognitive impairment but if they 
are completely spontaneous they may account for only a small percentage 
of such occurrences After all a sensorially deprived person has gone 
through a very unusual experience and just may not consider cognitive 
effects important enough or dramatic enough to bring up unless he is 
asked The fact that the reports are usually (although not always) made 
after release is also important concurrent reporting may prevent forget 
ting of some relevant instances which may then be elaborated m detail 
during postrelease questioning (On the other hand the question itself 
may prompt a spurious or exaggerated recollection ) 

In spite of these problems it seems generally true that subjects in the 
various deprivation environments tend to experience disturbances in 
thinking and particularly in thinking about an) one topic for a prolonged 
period From the data it is not possible to estimate the magnitude (as 
contrasted to the commonality) of impairment [There are data] suggest 
ing wide individual differences in the ability to rate thought pro- 
cesses These findings raise serious questions concerning the validity of 
results obtained m studies that have used 5s judgments at face value 
The confusion and contradictions that abound in the SD literature can be 
attributed at least in part to this apparent source of error (Rossi Furh 
man & Solomon 1967) Myers Murphy Smith and Goffard (1966) 
comment that Cubicle [SD] subjects reported greater difficulty in con 
centrating than did Control subjects which is curious since their actual 
performance was better on at least one of the tests greater difficulty 
in concentrating was reported by Cubicle subjects who had done relativel) 
well on the tests 

There are also striking differences among individuals as to the occur 
rence of the phenomenon This is shown not only by the existence of 
many subjects who do not report disturbances but even more dramatically 
by those few who comment on the improvement of their memories and 
by those who exhibit tenacious concentration in the pursuit of some self 
chosen task Among the former there were two subjects in a stud) by 
Zubek Sansom and P n snzmuk (1960) both of whom emphasized the 
vividness of recall-part.cuhrl) visual memor)-dunng SD Lilly (19a6) 
also reported the redintegration of longterm memories and one of Shur 
leys subjects said Ever) dung I thought of came to mind much more 
vivid!) than it would outside but I s.mpl) could not concentrate 
(I960) Sura ci (196-1) m a unique stud) subjected himself to 7 weeks of 
almost uninterrupted isolation bed rest and limitation of sensor) input 
He too remarks upon the viwd recall of earl) memories. 
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While many people report doing problems and playing mental 
games during experimental sensory deprivation (Goldberger R. Holt, 1958, 
Ruff, Levy, £ Thaler, 1961), the concentration of one subject stands on an 
un approached peak His case, reported by Vernon (196$, pp 67-70) brings 
to mind the almost incredible efforts of such prisoners as Edith Bone 
(1957) This student, instructed to estimate each hour of elapsed time, 
invented a Rube Goldberg method for doing so— a method which involved 
using an apple and a length of electric wire (fortunately not connected to 
any vital instruments) to construct a pendulum by which, via Newton's 
Second Law of Motion, he timed his own heartbeats which he then pro- 
ceeded to count for 2/ 2 days Of course he did make this task easier by in 
venting an abacus, using patterns of nails in the beav erboard-cov ered wall, 
to keep track* But while we must admire his ingenuity and persistence, it 
must be pointed out that this was not concentration in the purely intellec 
lual sense, he was manipulating objects and later following a self-estab- 
lished ntual, both very different tasks from lying around and ‘just 
thinking ’ 

SPONTANEOUS VERBALIZATION 

From Lilly’s (1956) description of "stimulus-action hunger, we 
would expect that deprived subjects would be eager to gain auditory and 
proprioceptive stimulauon by talking Since they are also socially isolated, 
we would also expect them to want to prolong communication with the 
outside world as represented by the listening experimenter (Gibby, Adams 
R. Carrera, 1960, Cohen, Silverman Bressler, JL Shmavonian 1961, Ruff, 
Levy, & Thaler, 1961, Gorbov, Miasnikov, fcYazdovsky, 1963, Oyamada 8. 
Sato 1965) This prediction would also hold if instead of a social or affilia 
tive drive, we posited anxiety arousal as a result of social isolation (Brown, 
196$, Walters 8: karal 1960, Weinstein, Richlin Weisinger, & Fisher, 
1967) The only theoretical viewpoint which would not predict such an 
effect is that which interprets isolation as frustrating dependency needs 
(Sears Whiting Nowhs. 8. Sears, 1953, Whiting fc Child, 1953) depen 
dency is probably never higher for a healthy adult person than when he is 
in SD (Azima, Vispo 8. Cramer Azima 1961) 

Data bearing on the hypothesis are scarce and agree mostly on the 
high variability of verbal output Mendelson et al (I960) rated the ver 
balizations of their respirator-confined subjects every hour for from 3 5 to 
30 8 hours of confinement The rating scale ran from 0 (no verbalization) 
^ (marked verbalization) Ratings ranged from 01 to 23 Barnard 
Wolff and Cravehne (1962) reported a range of from 8 to 209 (!) state 
ments among ten Air Force pilots immersed in water for 10 hours each, 
and among the subjects of Daws McCourt. Courtney and Solomon (1961), 
who were confined in pairs-so that social isolation did not exist-sana 
biluy in verbal output was also quite high 
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Aside from magnitude of variability there are few consistent find 
ings Polnrd Ulir and Jackson (1963a) found no difference between the 
\crbil productivity of experimental and control subjects. Shurley (1960) 
indicated that during a 4 >4 hour period of immersion bis subject never 
kept quiet for even as much as six consecutive minutes but 15 of the 20 
subjects of Freedman and Greenblatt (1960) experienced inability to 
talk (no quantitative measure was employed) Myers Murphy Smith 
and Goffard (1966) note that their confined subjects talked surprisingly 
little As to the quality of speech Mentlelson el al (1961) stated that 
their subject had difficulty in expressing himself coherently although 
there was no objective measure and Cohen Sil\erman Bressler and 
Shmavonnn (1961) say In the first 5-20 minutes of the initial interview 
(after a few hours of sensory deprivation] the speech of the subjects was 
often slurred and the grammatical structure of their sentences indicated 
a disorganized and perplexed state 

Tlius while some data imply that like thinking speaking becomes 
less effiaent as a result of SI) the evidence here is not nearly so strong 
From subjective reports it does appear that deprived individuals feel a 
desire to talk While the motivational explanations of this finding are 
fairly clear its cognitive implications are ambiguous The relationship 
between amount of output on the one hand and coherence clarity or 
concentration on the other has never been established A person who 
talks a lot may demonstrate a high level of concentration and thought or 
he may be babbling incoherently or skipping from topic to topic High 
output perse therefore probably cannot be interpreted very confidently 
as a sign of either high or low intellectual efficiency 

It also seems that verbal behavior is subject to adaptation effects 
Pollard Uhr and Jackson (J9G3a) compared the verbal output of a group 
undergoing semiperceptual deprivation for 8 hours with the output of the 
same subjects during a second 8 hour confinement period approximately a 
week later They found that the average number of words spoken dropped 
from 1 087 to 446 upon repetition of the experience a significant change 
in spue of high variance When before the first 3 hour confinement of a 
related experiment the subjects were told to expect such effects as difficulty 
in concentrating and before the second (again a week later) were in 
formed that a pill they had just been given might counteract these effects, 
the mean word count again dropped significantly (from 1 800 to 358) In 
both of these two sessions however output was higher than during the 
first 3 hours of the repeated 8 hour sessions mentioned previously If we 
agree with Pollard and his co-workers that high output is a consequence 
of SD then we cm also agree tint (a) people adapt when deprivation is 
repeated diminishing ns effects and (b) suggestion as to what to expect 
increases the impact of depmation-apparently even when the suggestion 
is that the effects might not occur 1 
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The data of the Pollard study may throw some light on the meaning 
of changes m -verbalization, since not only words but also the number of 
discrete statements were counted If high output means good concentra 
non then the word/response quotient should be high, if high output 
means poor concentration then the quotient should be low It is possible 
to calculate these quotients from the raw data which are presented for the 
repeated 8 hour experiment, the a\erage number of words per response 
increased from 35 75 to 42 80 This nonsignificant trend implies that 
spontaneous high output is associated with poor concentration, and that 
cognitive efficiency improves as one adapts to SD The logical conclusion 
is that SD itself damages efficiency 

In general psychological theory and common sense both predict that 
SD raises the desire to think and to speak, but, at the same time, it appears 
that deprivation techniques disrupt the organized flow both of mtrin 
sically motivated cognitive behavior and of its overt indicator, speech 

The findings are reasonably consistent across studies, many subjects 
experience such disruption Wheaton (1959) may have been too sanguine 
when he listed inability to think either long or clearly as one of the 
stages of a general sensory isolation syndrome , but if there really were 
such a syndrome (nobody seems satisfied that one has been identified), 
this stage would certainly be as well documented as the best of the rest 

Experimenter Initiated Behavior 

Although subjective reports of cognitive impairment were so fre 
quent, there was no way to specify either the exact nature or the magni 
tude of the effect In order to identify just exactly which intellectual 
functions were hindered by SD and to what extent, many researchers 
have administered a great variety of tasks to their subjects 

Perhaps the most frequently used problems are those taken from 
standard intelligence or achievement tests, and ad hoc adaptation of such 
items Measures of learning and memory have also been administered in a 
number of studies The use of unstructured tasks such as projective tech 
mques is rarer, but, as will be explained later, such experiments have a 
particularly important role Let us took at the results of these different 
types of indices m order of frequency of use 

OBJFCTIYf IfST fTfMS 

The number of different items used by SD researchers makes it diffi 
cult to evaluate so unitary a concept as the cognitive effects of SD * The 
difficulty is aggravated by the fact that different investigators use different 
versions of a test a procedure which in itself can lead to variable results 
For instance * mental arithmetic may refer to die addition of pairs of 
small numbers or it may mean complex successive arithmetical mampula 
lions Me can hardly be surprised if ibc subsequent dan arc incon 
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sistent Furthermore different labels sometimes disguise the same test 
eg what Goldberger and Holt (1961c) call senalseiens is termed sue 
cessue subtraction b) Myers Murphy Smith and Goffard (1966)-and 
us still arithmetic Throughout this section generally understood test 
labels are used not necessarily the ones used by the original researchers 
In his tabular summary of the literature Schultz (1 96 5) demonstrates 
the lack of agreement within tests and across reports While this vanabil 
tty may be due to systematic experimental manipulations or to fluctua 
tions in the phenomenon we must bear in mind the contaminated nature 
of the measures 


The measurement of cogmtne change has taken two major forms 
comparisons of pre-confinement scores with during and post confinement 
scores on identical or equivalent tests and comparisons between the 
scores of deprived subjects and those of various types of control groups In 
the own-control case the problem of intergroup differences in ability is 
avoided but questions about test retest reliability or form equivalence 
must be answered With intergroup comparison designs the opposite is 
the case Intergroup differences pose a particularly knotty problem if the 
control subjects are recruited on a different basis from the experimental 
Clearly people who volunteer for SD may differ in many ways from 
people who volunteer to take some tests The appropriate treatment 
of control groups is another poser and one which has occupied an im 
portant place in the SD literature (see chapter 2) 

Some researchers have used a combination of the two designs 
changes over time (test retest) in an experimental group are compared to 
changes in one or more control groups so that significance tests refer to 
differences between differences It seems to me that this combinatorial 
design incorporates the weaknesses of both approaches and dilutes the 
strength of each but while the reliability of an interpretation based on 
such comparisons may be attenuated its meaningfulness and relevance 
are probably high That is results showing that deprned subjects changed 
more than or m a different direction from controls are likely to identify 
a real SD phenomenon At the same time because of the unmeasurable 
interplay between sampling errors and retest effects such results may be 
to some extent contaminated With these caveats let us look at the data 
One of the most global reports of changes in cognitive performance 
was that of Adams (1964) In this experiment 30 psychiatric patients were 
confined in a dark sdem chamber for 6 hours each Wedwler Adult In 
telligence Scale IQs rose from an average of 97 before the experimental 
session to 104 after release W ith normal subjects Robertson and Woltcr 
(1963) reported that WA1S IQs went up for controls (as did subtest scores 
on similarities and both verbal and performance IQ s) but not forexpen 
mentals undergoing 3 hours of sensory deprivation The deprived group 
did improve in picnire completion object assembly and jxrformance 
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IQ, indicating perhaps that tasks in which perceptual-motor variables 
were important differed from more purely cognitive tasks in their relation 
either to SD or to retesting (cf. the improvement of visual memory dis- 
cussed before). None of the full-scale or subtest differences between the 
groups was significant. 

On more specific investigations, variable results have appeared. Tiie 
McGill group (Bexton. Heron, & Scott, 1954; Scott, Bexton, Heron, & 
Doane, 1959) compared pre-, during-, and post-session changes in the per- 
formance of experimental and control subjects, the former having under- 
gone 2 to 3 days of perceptual deprivation. They found that differences 
between the groups were not significant on arithmetic problems, mental 
multiplication, making words from the letters of a given word, and com- 
pleting number series; deprived subjects showed significantly greater 
decrements than controls on the Kohs Block Design Test. Scott, Bexton, 
Heron, and Doane (1959) point out that a trend toward greater impair- 
ment in experimental subjects was found in all of the nonsignificant data 
cited, as well as on analogies and anagrams. After 24 hours of deprivation, 
significant differences existed on the number scries task, word making, and 
anagrams, with confined subjects showing greater impairment. These 
differences did not reach significance when changes from before depriva- 
tion to after release were compared. As we shall see, there are other data 
which indicate that (a) some adaptation takes place after 24 hours, so that 
cognitive decrements are thereafter alleviated, and (b) postrelease testing 
generally reveals smaller effects than testing during the session, regard- 
less of duration. 

Zuckerman, Albright, Marks, and Miller (1962), whose seasonally 
deprived subjects were confined in an iron lung, compared performance 
after 6i/ z hours with those of two control groups — one confined and iso- 
lated, and one ambulatory. On word naming (naming as many words be- 
ginning with a given letter as possible in 2 minutes), the experimental 
group showed a significant impairment compared to the two control 
groups. On mental arithmetic (addition, subtraction, or multiplication), 
there was no significant difference among the groups, although the confined 
control group had improved its performance. In another sensory depriva- 
tion study, Vernon (1961) found that experimental subjects took a mean 
ol 41 trials to solve the concept formation problems of the Holsopple 
Test. The average number of trials for the control group was ten, sig- 
nificantly fewer. The Russian Investigators, Gorbov, Miasnikov, and 
Yazdovsky (1963), reported cryptically (at least in translation) on the re- 
sults of a complicated number-manipulating ‘'game” which, when played 
by subjects confined in dark rooms during 10-15 days, indicated decreased 
efficiency. 

In 1961, Davis, McCourt, Courtney, and Solomon used the iron 
lung-dark room technique, but placed two respirators in the same room. 
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They found that when two male strangers were confined together their 
performance on the Wechsler Digit Symbol subtest shotted a decrement 
“* when the respirators were occupy by husband and wife no such 
eitect appeared-another of the many advantages of the wedded state! In 
another respirator study Davis McCourt and Solomon (1960) found 
poorer performances after than before confinement on the Digit Symbol 
hut no change on Block Design and Hidden Figures 

Courtney Davis and Solomon (1961) whose 18 subjects underwent 
four hours of sensory deprivation found that M showed deterioration on 
the Smith Beecher Arithmetic Test (simple addition) On the Wechsler 
Bellevue Digit Symbol 14 subjects again did worse than they had under 
control conditions Both of these changes were significant There was no 
difference between two subgroups one of whom had to perform sit ups and 
the other finger motements on signal during the session This study is 
unusual in that it resulted in significant differences even though the tests 
were administered after the subjects were released— a procedure which as a 
rule fails to demonstrate reliable SD effects In view of the short duration 


of confinement the interruptions provided by the exercise signals and 
the lack of a nonconfined control group the findings should perhaps be 
\ lewed with some caution 


In one of the two water immersion studies to use objective problems 
Goldberg (1961) administered equated batteries of tests before and after 
2 hour sessions Each battery included twenty information questions 
seven sentence budding items seven logical deductions and twenty 
analogies no significant changes were found In the other study Barnard 
Wolff and Gravehne (1962) came to the same conclusion on the Watson 
Glaser Logical Deductions subtest five subjects improved and five de- 
teriorated after immersion on the Robinson Rhymes Test the respective 
figures were four and three with three other subjects evidencing no 
change These data are particular!) striking in view of the fact that many 
people evaluate the water immersion technique as the most potent and 
effective producer of SD effects The timing of die posttests (see previous 
paragraph) may have affected the results in these cases 

polhrd Uhr and Jackson (1963i) administered tests to both expen 
mentals and controls and compared performance changes during two 
8 hour sessions a week apart Neither on word making (from the letters of 
a given eight letter word with a 2 minute time limit) nor on 20 two-digit 
addi Cion /subtract ion problems were there anything but test retest effects 
Both groups showed significant decrements but not significantly different 
ones on the W uson Glaser Critical Thinking Appratsil Test 

Goldberger and Holt (1961c) and Goldl>erger (19G6b) confined un 
employed actors m perceptual deprivation for 8 hours each using the 
pi icebo group in i drug (LSD) study as fomroJs-a questionable proce 
dure since placebo subjects may (white '«■> differently from untreated 



136 


Experimental Find ng« 


controls (that of course, is the whole rationale of a placebo group) To 
make it even worse, as the authors point out, the “control subjects’ sat 
quietly in a dimly lit room, sometimes alone, thus undergoing an expen 
ence not too different from that of the deprivation group Not surpns 
mgly, there were no differences between these two groups The LSD 
group did show significant impairments, thus contradicting the idea that 
the effects of LSD and those of SD are the same The tests used in this 
study included comprehension of long and of short passages word nam 
mg (words with a prescribed number of letters) "serial sevens ' (counting 
backward by sevens from a specified number), giving words that rhyme 
either with ‘ fist or with * rise, and Robinson's Rhymes Test and Num 
ber Test (The former of these is a more difficult rhyming task than the 
‘ fist rise problems and the latter essentially consists of simple algebraic 
equations with one unknown ) 

Next we turn to a list of the findings obtained under the auspices of 
the Human Resources Research Office (HumRRO) As reported by Myers 
Murphy, Smith and Goffard (1966), subjects were tested 19 hours before 
confinement, as well as during and after the 76-hour sensory deprivation 
session Ambulatory controls were tested at the same time intervals No 
significant differences between the groups appeared in mental arithmetic 
nor m inductive reasoning (coin-changing problems), the experimental 
group did worse in reading comprehension, in listing words beginning 
wn a given letter, and in successive subtraction (the serial sevens of 
o berger & Holt, 1961c) Unfortunately, there were uncontrolled pre 
isolation differences between the groups When intelligence was used as a 
second independent variable, the higher intelligence groups did better 
regardless of treatment, there was no interaction between SD and intel 
„ gcni " ° ne >“POrtoM fact must be noted in this, as in the other 
umRRO studies all of the subjects were at least at the 60th percentile 
mtell^em eCrU,lS ,ntel,,gence ' 50 11,31 e ' en lh ? lower group was fairly 


A bugle call heralding a new approach to the study of cognitive 
effects was sounded by Goldberger and Holt m 1958 They admin, stered 
" ” l m '°™°a Ott, Arithmetic Reasoning subtest and the Watson 
» C,l ° ni SUbl<:5t brfbre and a P‘ n at th c of 8 hours 

, a™ „ P de P r, 'f uon whd = "o change .as found on amhmettc 

uoTo^he b ded “ a '° n5 => significant SD-connec.ed deterrora 

Zim hl r datUm lhe au,l, ° rs c ° nduded tha > SD maximally 
Zn o & f0n " anCtS " h ' Ch r "> U - **“« reflection and mampu 


area .^7™" *“7 finI l ° bn "S some order into the chaotic 
— “ " C T'" 0n ’ U ‘ la ‘" St “ d ‘" *« ">c finding on 

2 ““ r- con “ m "' ; “' d Coldberger and Hoi. themselies 

( 9Clc) reported that the two forms of the Watson Glaser which they had 
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used as pre and post confinement tests were not really equivalent (the 
use of a control group would have shown this at once) Using the same 
test Pollard Uhr and Jackson (1963a) found that both experimental 
and control subjects did worse on a re administration showing decre 
mcnts of about the same magnitude This demonstrated the lack of reha 
bihty of the original Goldberger and Holt data As we shall see however 
the conclusion itself was not necessarily wholly wrong even though its 
empirical basis crumbled in this instance 

To cap off the review of objective testing let us turn to the most 
meticulous senes of parametric studies in the field the work of Zubek and 
his associates at the University of Manitoba In the various parts of this 
series (whose results are summarized in Table 5-1) these experimenters 
used sensory deprivation (Zubek Sansoro &• Pry si ami uk I960) perceptual 
deprivation (Zubek et al 1962) perceptual deprivation in conjunction 
with required exercise (Zubek 1963a) and bodily immobilization in a 
coffin like box (Zubek & AVilgosh 1963 Zubek et al 1963 Zubek fc Mac 
Neill 1966) using both confined (recumbent) and ambulatory controls 
Tests were administered in wntten form during interruptions of the ex 
perimental condition The groups were matched on pre-experimental per 
formance In Table 5-1 the notation C > E means that the change in the 
performance of the control groups was significantly further m the direc 
tion of improvement than that m the performance of the experimental 
groups Incidentally it is interesting to note that the recumbent position 
in itself resulted m no significant differences Irom the ambulatory control 
treatment— in comparison each of the four subjects in the first pilot study 

TABLE 5 1 Summary of Manitoba Findings 


Problems Deputation Conditions and Duration 


Percept 



Sensory 

I week 

Percept 
< 1 neck 

Percept 

1 week 

+ 

Exercise 

Immob 
2t hrs 

Immob 

1 week 

Arithmetic 

NS 1 

C>E 

C>E 

NS 

NS 

NS* 

Number sequences 

NS' 

NS 

C’>L 

NS 

NS 

NS' 

Analogies 

NS’ 

NS 

NS 

NS 

NS 

NS 

Pattern sequences 

NS 

C>E 

OE 

NS 

NS 

NS* 

Designs teal 

NS 

C>E 

C>E 

NS 

NS 

C’>f 

\ erbal fluency 

NS* 

C’>E 

OE 

NS 

NS 

C’>F 


'Strong trend C> E 
*S rong trend E> C 
*Arol>td*torr control* 
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of Cohen, Silverman, Bressler, 8: Shmavonian (1961), after sitting In a 
soundproof chamber for four hours, "showed a decrease in arithmetical 
reasoning, ability to abstract and generalize, and reasoning ability.” 

As can be seen, a week of perceptual deprivation resulted in the most 
striking SD effects, which were counteracted by physical exercise; less than 
one week, the next; and a week of immobilization, the next. In the other 
conditions, no general differences were associated with deprivation. The 
special nature of the first 24 hours, which was mentioned by the McGill 
group, showed up again to some extent. In the graphs of Zubek's sensory' 
deprivation and perceptual deprivation articles, it appears that the first 
day of the session had different effects from subsequent days— although the 
significance of the Day 1 vs. Days 2-6 differences was not calculated (see 
graphs in Zubek et al., 1960, 1962). 


MtMOtY AND LBAtNlNG 

I shall now take up work on another type of cognitive behavior, re- 
tention and rote learning. On the basis of the dictum of Goldberger and 
Holt (1958), it would be expected that these kinds of tasks would be but 
slightly impaired by SD; and, on the whole, this prediction is borne out. 

The most frequently used measure in this context has been digit 
span. The results are quite consistent: no significant decrement as a result 
of any form of SD (perceptual deprivation: Goldberger & Holt, 1961c; 
Scott. Bexton. Heron, & Doane, 1959; Zubek et al.. 1962; sensory depriva- 
tion: Robertson & Woher, 1963; Zuckerman, Albright, Marks, & Miller, 
1962; water immersion: Goldberg, 1961; immobilization: Zubek 8: Wil- 
gosh, 1963; Zubek et ai, 1963; Zubek 8: MacNeill, 1966). In fact, actual 
improvements have been found (Goldberger 8: Holt, 1958; Cohen. Silver- 
num Bressler. & Shmavonian. 1961; Myers, Murphy, Smith. 8: Windle, 


Memory for other kinds of stimuli is apparently somewhat more sus- 
t0 ‘ m l Ja, f T " Cnt as a r « ult of SD. Recall of geometric designs was 
r y 8 1,0ur! of deprivation (RowmzUlg 8: 

Ca dner 190G). Three or more day, oi aemory deprivation ha, been found 

1 kT' T '" 7 " r ” U bolh recall and recognition of 

? T”' ,i!U Sansom, 8: Prjjiarniut. 

ZZ'Z'jT' ’ "7 , [>rr " p,U31 d 'P ri ™°n had the effect on 

recognition, hut a whole -.eel did not (Zubel et a] lgti-n- and a veel- 

Otob+uZrV'l' !™° W,ati ° n *S"iScantl, interferi with recall 
(Zubek k Uilgosh. 1963; Zubek et al, 1963; Zubek fc MarSVIll lOfifn 

■ "m fan/da” d ( T 5> ”“ d, :'° n ,h ' od,tI ,,and - 18 »f aenmry depriva- 

non fanlilatrd the retention of two-lettcr japanevt ,, liable,. ? 

,t.,di„a,r,r; 0 M ,d r mC T 0r5 '‘■ rto "''o°' d meaningful material, fewer 
are atailahie. According to Kotubun <l%5), a da, of wrnvjrv dere 
-nation did no, remit in differente, between experimental and conZ 
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groups on the retention of verbal material The same was true for per 
forma nee on the Babcock Story Recall Test although more of the per 
ceptually depmed subjects showed improvement than deterioration 
(Gofdberger fe Holt 1958) Grissom Suedfeld and Vernon (1962) tested 
subjects recall immediately after hearing a 182 word passage from War 
and Peace, and retested after 24 hours of either sensory deprivation or 
normal activity They found that while there was a significant drop tn 
retention for the control group there was none for the experimental sub- 
jects The latter m fact showed a nonsignificant reminiscence effect— the> 
remembered more after 24 hours than at first! (The subjects did not expect 
a retest and only one reported that he had thought about the passage 
during the interim so that disuse was the same for both groups) No 
intergroup differences were found in other studies using the same design 
with shorter intervening periods (Grissom 1966 see Fig 5-1) Grissom 
(1963) has also found that— contrary to hypotheses derived from consohda 
Hon theory— it makes no difference whether the subject is put into SD 
immediately after or 24 hours after the first test 

Several studies have been concerned with the learning of lists of 
adjectives The first of these (Vernon k Hoffman 1956) was also the first 
to indicate that SD might have beneficial effects on intellectual perfor 
mance four subjects who were sensonally deprived for 48 hours each were 
tested at intervals of 24 hours before during and just prior to the end of 
confinement again immediately after release and twice more at 24 hour 
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internals Their ability to leam the 12 item lists b) the method of antiapa 
lion improved during depnvauon (fewer trials to reach the criterion of 
one errorless trial) while a control group showed no improvement 

In an attempt at replication, Vernon and McGill (1957) used 15 
adjective lists, 72 hours of deprivation, and nine subjects in each group 
Using trials to criterion or number of errors to criterion as the measure of 
learning ability, they found no significant differences between the expen 
mental and the control groups However, on the dunng-deprnation tests, 
the experimental group made fewer incorrect responses, had fewer fluctua 
tion cycles (correct response followed by an incorrect response) and also 
had a better efficiency ratio (defined as the number of trials to criterion, 
plus the number of trials required to get every item correct at least once 
divided by trials to criterion) The experimental group was also less vana 
ble in performance Thus the trend toward improved learning was found 
again In a technical report, Vernon (1961) discussed additional data bear 
ing on the 1957 study Counting the number of subjects who showed ira 
provements from the first test admimstrauon to later ones he found that 
the facilitation effect was strongest after 24 hours of sensory deprivation 
(see Table 5-2) The matter of the one-day * critical period for cognitive 
effects was thus raised again The minimum time required for cogniUve 
changes to occur may have been identified by Jaffee (1966) who found 
that 5 minutes of sensory deprivation improved the ability of sixth grade 
pupils to memorize a word list while 1 minute had no effect 

In contrast to the findings discussed above, Amhoff Leon, and 
Brownfield (1962) reported no differences of any sort using 15-adjective 
lists before, during and after 48 hours of perceptual depnvauon This 
and the finding that 2 to 3 days of perceptual deprivation had but little 
effect on ‘associative learning (Scott Bexton Heron t Doane, 1959) 
might lead one to hypothesize that perceptual depnvauon has effects on 
learning ability which are different from those of sensory depnv ation, but 
the Manitoba group faded to obtain significant mtergroup differences in 
rote learning abdity using enher 1 to 10 days of sensory deprivation up to 
a week of perceptual depnvauon (although the experimental showed a 
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rend toward improvement), ora week of immobilization (Zubek, Sansom, 

M ,a , Zn,Uk ’ I96 °’ Zubek e£ a *' 1962 ' Zuhel 1 Wilgash, 1963, Zubek l 
MacNeill, 1966) For this reason, it is too early to conclude that these 
aitterent methodologies have significantly different cognitive effects 

In summary, the data on the effects of SD on memory are highly 
suggestive the less meaningful the stimuli, the more consistently do we 
find decrements The list of stimuli used includes geometrical figures, 
nonsense syllables, numerals, real syllables and meaningful verbal mi 
terial, m general, the incidence of memory decrement follows this m 

inverse order 

Learning efficiency seems to be either facilitated or unaffected b) SD 
Since only relatively meaningful material has been used m this context, 
the findings are quite congruent with those on memory, the use of numer- 
als figures, nonsense material, etc, should be encouraged to find out 
whether the significant variables in these two areas are the same 

TESTS OF CKEATIVnr AND FUFF VFfSAUZATION 

The last type of cognitive task used by SD researchers measures what 
Goldberger and Holt (1958) felt would be the most adversely affected 
aspect of intellectual functioning the active manipulation and generation 
of ideas There are relatively few studies in tins area, most of them using 
versions of standard projective techniques Again, the reader should 
remember the orientation of this chapter— it will not be concerned with 
the clinical or personality interpretation of projective-test performance in 
SD, but only with the intellectual or formal aspects of the response 

Reasonably enough one of the first studies in this group was per 
formed by Goldberger and Holt (1961c, Goldberger, 1966b) 'The sub- 
jects were given two cognitive tests designed primarily to tap die 
subjects ability to deal with a relativel) unstructured cognitive task one 
required the subject to make up two TAT stones from a verbal descrip- 
tion ot the cards, the other asked the subject to present a 10-rmnuie 
monologue on a given topic There were no significant differences in 
'compliance with the story instructions affective tone, story length (or) 
amount of non-con tnbutory verbiage This was the LSD placebo-SD 
study, and differences were found between the LSD and the placebo 
groups and between the LSD and the perceptual deprivation groups 
(LSD produced less obedience to instructions shorter stories and more 
noncontnbutory material than did ihe other two treatments), hut not 
between the perceptual deprivation .and the placebo groups (the method 
ofogv of this experiment is described in more deiail on pages 135-156) 

Several other studies have used an oral projective technique Sip- 
prelie, Long and Lucik (1963) used zero and 45 minutes ot sensory de- 
privation the subjects being seated to measure changes in storj telling 
The instructions were that (a) the star) was to tale five minutes, ami (b) 
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the subject the experimenter and two other characters were to be in 
volved In scoring the stones the investigators found no difference in the 
percentage of independent clauses within each story which referred to the 
examiner significantly more references to the subject himself with no 
mention of the examiner on the part of the SD group and more refer 

ences to the environment among the control group Further over all pro- 
ductivity dropped significantly from the shorter [le zero} to the longer 
period o£ isolation 

Comparable with the last finding was a report by Zuckennan Al 
bright Marks and Miller (1962) that the mean number of words emitted 
during a 3 minute free association period dropped when subjects under 
went perceptual depmation in an iron lung Lung confined but non 
deprived and nonisolated subjects showed no change while a nonconfined 
control group increased its production Only the difference between the 
experimental and the nonconfined groups was significant 

These experiments are to some extent related to the studies of spon 
taneous verbalization but the finding that SD results in less talking is 
very clear here What about our previous inference that high output is 
associated with poor concentration and that cognitive efficiency improves 
as one adapts to SD 5 One possibility is that since the verbalization in the 
studies currently being considered is relatively goal-directed the subject 
cannot evidence impaired concentration by talking a lot but skipping 
from topic to topic if be has to stick, to one topic but finds it difficult to 
concentrate he is likely to say less This should be evident if he is in 
structed both to stick to one subject and to speak as much as possible 

This was the case in two studies by Suedfeld and co-workers (Sued 
feld Grissom & Vernon 1964 Suedfeld Vernon Stubbs fL Karlins 1965) 
and the findings supported the hypothesis stated above Brief scenes were 
described orally and subjects were told to make up stones based on these 
scenes They were to identify each of the three characters and desenbe 
the antecedent events current developments and future outcome of the 
scene The instructions clearly emphasized the desirability of detail and 
elaborateness— and consequently maximal length— in the stories Thus 
instructions reinforced the hypothesized desire to maintain social contact 
and to test the differences between the motivational effects of isolation 
plus instructions and the cognitive effects of sensory deprivation an 
ivolated non SD group was included in the design 

The first study demonstrated that a 2 {hour scnsorially deprived 
group significantly decreased the lengths of its stories (by over one third 
in fact) the ivolated group increased us story length (by three fifths) and 
there was essentially no change in the nondeprtved nonconfined and 
nonisolated control group (Note incidentally that the counterpart of 
this control group used by 7uclcrman Mhrigiil Marks and Miller 
showed a sigmfcant increase in production during a 3 mtnute penal — 
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•0 they spoke faster linn before The essential difference between the 
studies was that Ziickermm et il bail no indication of how Jong the sub 
jects would base continued to tall and of course did not indicate to the 
subjects tint the) uere supposed to talk a lot) Lile Zuckerman et al s 
experimental Suedfeld s also spoke significantly more slowly alter ex 
pericncmg SD Ins other two groups also showed a drop in speech rate 
jut riot a significant drop Compatible with this we hate the report of 
liters and Henning (1962) that isolation without SD results in decreased 
speech rite 6 hours of isolation more so than 5 

In the I9G-I study there were preliminary intergroup differences of 
sucIi a nature that the results could hire been ascribed to regression 
toward the mean In the second study therefore the groups uere matched 
on the lengths of their first (pretrcitmcm) stories (Suedfeld Vernon 
Stubbs in d Karlins 1965) The story length results were repheated after 
the 24 hour SD isolation or control treatment Each subject was then 
Ri'en i week off after which the treatment was repeated As expected 
adaptation Inti liken place no group showed a significant change in 
story length the second tunc One interesting sidelight was that a four 
mm subgroup in the isolation-only condition underwent the first session 
tn uncomfortable he it This group decreased the length of its stones as 
had the SD group but unlike the rest of the isolation group on the sec 
ond administration of the treatment it normal temperature these sub 
j ccts showed an increase in sior y length In other words heat added to 
isolation (like SD added to isolation) overcame the tendency generated by 
isolation per se and under these combined conditions no adaptation to 
soenl isolation itself took place 

Oyamada and Sato (1965) presented their subjects with TAT like 
cards anti found tli it both latency in beginning to respond and the 
temporal duration of the response were less for a 24 hour seasonally de 
pmeef group than for controls The investigators concluded dial subjects 
are made to accelerate their verbal response as a result of sensory depriva 
lion Such a consideration is not incompatible with what was reported 
before Actually as we have just seen it is not very compatible 

both Zuckerman Albright Marks and Miller (1962) and Suedfeld Gris 
som and Vernon (1964) had found decreased speecli rate among SD 
subjects In fact Sato and Ohyama in a previous study (1963) had reported 
that deprived subjects had longer reaction times on the Rorschach while 
the durations of the responses themselves were about equal The expert 
mental group gave a larger number of responses in that study so that one 
might argue that they were speaking faster It seems obvious that one 
cannot say much about speech rate on the basis of response durations it 
would be crucial to obtain a measure of the amount of output as well It 
remains to be seen whether the differences between the two Japanese 
studies are due to differences between the tests as the authors hypothesize 
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(the Rorschach providing a completely unstructured stimulus thus mak 
ing it harder to organize the cognitive field) The differences between 
their findings and those of the American experimenters may be affected by 
this same factor as well as by procedural inconsistencies (e g differences 
between oral and stsual TAT stimuli the interruptions of the SD situa 
non in the various modalities) and possibly by cultural factors After all 
Princeton and Manitoba students unlike almost any others seem con 
genitally reluctant to experience visual hallucinations while in SD— and 
cultural differences between Princeton and Adephi or between Manitoba 
and McGill are much less striking than those between Japan and the 
United States 


Content analysis of the stones told by the subjects m the Suedfeld 
experiments was disappointing Scoring for cognitive \anables novelty of 
production and need for novelty (Maddi Charlens Maddi & Smith 1962 
Maddi & Berne 1964) resealed no intergroup differences This was con 
gruent with the findings of Robertson and Browning (1963) that there 
were no differences between 3 hour sensorially deprived subjects and a 
control group on several measures of word association performance in 
eluding one which is related to novelty of production (the number of 
popular responses) the other measures were reaction time errors in recall 
and reactions to traumatic words Robertson and Browning had expected 
to find less common responses after SD basing this hypothesis on the 
psychoanalytic description of the emergence of primary process under 
SD conditions (Rapaport 19 3 8) 

Zuckerman Albright Marks and Miller (1962) in agreement with 
Robertson and Browning (1963) wrote of small and insignificant in 
creases in popular associations for an experimental and two control groups 
Rosenzweig and Gardner (1966) report that of 20 subjects completing 8 
hours of perceptual deprivation (ten with white noise and ten with pat 
temed but meaningless sound) 15 showed a decrement in popular re 
spouses on the Holtzman Inkblots In contrast of ten subjects who were 
given visual perceptual deprivation but with tapes containing stones 
p ayhts etc. instead of either unpatterned or meaningless noise only four 
F ° Ur ° E th ' 5h °" ed "™« « compared to 
MQfl T ntr °’ !Ub)eClSl Accordm S >° Myers Murphy Sm.th it 
Godard (1966) deprived subject, showed decreased assocrat.onal produc 

I™ 2 5“ "°‘ =" °"I lest— possibly a motor rather than 

res3^T £ I" d, " g “ d,ffiCU, ‘ *° "“eTfet since popular 
mJZT, T y , mdlC,t,ons t,th " ° ( efficient (systematic or logical) or 
anah^o! ih ° r unor, S ,nal > cognition More detailed 

tl nsil I’ 1 ”, '' responses are needed ,o tell whether the data 
reflect improved or deteriorated perlormance 

° h ';“ b0 (1%3 > re I« rIed "ord association responses showed less 
complex behavior ,n a deprived than ,n a control grou^ being character 
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■zed by more grammatical contrast responses (and by fewer such responses 
than were gtten by a time pressure group which had to respond within 
six seconds) Goldberger and Holt (1958) preceded the administration of a 
word association test by giving 8 hour isolated subjects an auditory vtgt 
lance task to test the hypothesis that the steady focusing of attention on 
a monotonous task will impair secondary process dunking There was 
considerable stimulus bound thinking reported— not the free flow we 
would expect from primary process The word association test confirmed 
that there was a general narrowing of the cognitive field by the stimulus 
boundedness of subjects thought —again a low level of cognitive com 
plexity In general research on the effects of SD on originality of produc 
tion is inconclusive although there appears to be a trend toward less 
original output 

Suedfeld and Vernon (1965) put together the findings of several 
studies to propose a curvilinear relationship between stress and verbal 
originality In a pilot study they compared the word association responses 
of seven subjects who quit a sensory deprivation experiment with those of 
15 subjects who completed the required 48 hours They found tint the 
early terminators had p re to post session changes toward commonality 
which were 3t/ 2 times as great as those of the stayers In the rest of the 
study indices of subjective stress were correlated with word associate 
originality and performance on the Uses Test (Getzels R. Jackson 1962) 
Greater stress was associated with greater originality on 11 of the 12 
correlations but significantly so on only one The authors concluded that 
m monotonous situations at least a U shaped function describes the 
correlation between stress and changes m \erb3l originality AVhen the 
monotonous environment involves little or no stress (as in the study of 
Maddi Charlens Maddi and Smith 1962) or when it involves high stress 
(as for the quitters of our pilot study) there is a general decrease in verbal 
originality At moderate stress levels (Suedfeld Grissom R. Vernon 196-1 
and in the present experiment) the relationship is less clcarcut although 
there may be a tendency towards increased originality as a function of 
stress 

In a study by Murphy (1966) an auditory test was administered to a 
group of 2 hour perceptually deprived subjects and a group of subjects 
who were merely isolated for 2 hours The test required the subject to tell 
stones about ten series of three recorded sounds cach-e g police squad 
car siren footsteps running down stairs airplane in power due (the 
actual sound effects were not so dearly identifiable) Pre- and post 
confinement stones were scored for maturity the score depended upon 
the degree to which the sounds were differentiated and [stood] in dear 
relation 10 one another am! to the single unifying theme of the response 
(eg ] 1 he cops arrive at the scene of a burglary causing the robber 
to run down the back stairs where he is brought to hay by a police plane 
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[Note, by the way, that maturity as defined by Murphy is very close to the 
dimension of cognitive or conceptual complexity — 1 e , complexity oE in 
tellectual functioning See for example, the paragraph-completion scoring 
system for conceptual complexity (Sdiroder Driver, &. Streufert, 1967)] 
SD plus explicit suggestion concerning past SD findings (hallucinations, 
decrements etc) produced significant increments in immaturity scores 
and decrements in maturity scores in both field independent and field 
dependent subjects, SD without suggestion produced maturity decre 
ments among field-dependent subjects only, and social isolation without 
SD had no significant consequences regardless of suggestion or personality 
In bnef, all four SD subgroups showed changes in the expected direction, 
three of them significantly 

In one last study, Suedfeld Glucksberg and Vernon (1967) had sub- 
jects attempt to sohe Dunckers (1945) candle problem after 24 hours of 
sensory deprivation This problem requires some exploration of altema 
tives and some ingenuity in devising a method for fastening a burning 
candle to an upright cardboard wall The over all comparison between 
the deprived and the nondepnv ed groups showed no significant difference. 
However when other independent variables were added, there was sup 
port for an expanded version of the U-cune hypothesis stated above— a 
version in which the underlying construct is activation or arousal m gen 
eral rather than stress in particular A more complete discussion of this 
experiment will be given in the next section 


GENERAL CONSIDERATIONS 

We can be fairly confident in some conclusions about the effects of 
SD on experimenter initiated cognitive performance For one thing there 
seem to be no striking differences among the consequences of the various 
SD methodologies although perceptual deprivation may result in defiats 
slightly more reliably than does sensory deprivation on the same problems 
(see also Schultz, 196a) Varying deprivation durations do not seem to 
make much difference either with the exception that 24 hours often shows 
up as a demarcation area-whatever phenomena will appear have usually 
appeared by then and further confinement frequently results in adapta 
lion e timing and the conditions of testing are important effects are 
geratcsi when the lest is given during SD (« e prior to release) and under 
SD conditions The administration of long test batteries may dispel the 
consequences of SD analysis of order effects ,s required (but has never 
been performed) to test this possibility 

an be agreed that repeated confinement results in adaptation 
(Ruff Lmy R- Thaler. 1%1, Pollard, Uhr &. Jackson 1963a Suedfeld 
\emon Stubbs 1c Karims 1965) in fact Zubek et al (1962) showed that 
previous experience in sensory deprivation reduces the effects of per 
ceptual depnvauon employed a year later* Unfortunately there have not 
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been enough such cross-methodological studies Required physical exercise 
(tubek 1963a. see also Courtney, Dims *. Solomon, 1961) also reduces SD 
effects which is rensomble in Men of the fact that immobiluation ran 
produce them (Z.ibck 8. Wilgosl. 1963, Zuhek 8. MacNe.il, 1966) The 
cliff erenccs belneen \anous amounts of permitted movement in an SD 
chamber seem to be negligible 

The data in Table 5-3 point out another, and probably critical, 
variable In the table tasks are arranged m order of complexity-from 
memory, which requires the least amount of active intellectual perfor 
mance, to open ended creative thinking which demands the most While 
the finer distinctions within each category are difficult to make and no 
doubt disputable, they have been made as logically as possible (Problems 
are not always labeled as the original authors labeled them, and some of 
the reports whose tasks or results could not be tnchotomized have been 
omitted ) 

By Cask complexity, I don t refer merely to difficulty, these are 
probabl) orthogonal variables Adding two 13-digu numbers is apprecia 
bl) more difficult, but little more complex, than adding two 3-digit num 
bers Rather, reference is to Goldberger and Holt s (1958) ‘ active reflection 
and manipulation of ideas, and to Bartlett s (1958) open system rather 
than closed system thinking To the extent that the solution of a problem 
depends on the use of overlearned, structured, logical steps to reach a 
definite, clear answer, we have a simple or closed system task, to the de 
gTee that new combinations must be made, uncertain approaches tned, 
new material generated, on the way to an unknown, self-defined, un 
structured goal the problem lies on the complex or open system half of 
the complexity continuum (Note that it is a continuum-not a dichotomy!) 
While degree of complexity is obviously difficult to measure, m general an 


ordinal scale can be identified 

Parenthetically, it is probably here tint those researchers who aban 
doned Goldberger and Holt s proposition went astray The Watson 
Glaser Critical Deductions subtest is not open-ended, neither are other 
tests of numerical or logical reasoning Schultz (1965) makes this error 
when he says, ‘It has been noted that the complex ability of verbal rea 
somng was not impaired whereas the simple task of verbal fluency 
was impaired " By the criteria just proposed verbal fluency is a more 
complex task than verbal reasoning and the Goldberger and Holt formula 
stands Table 5-3 dearly shows the positive relationship between problem 
complexity and performance deterioration in SD note, incidentally, that 
it is only on the most complex tasks that more than half the studies 
obtained significant SD effects figure 5-2 summarizes the data presented 


in Table 5-3 

The arousal U-eurve is one of die two most important factors which 
determine the effects of SD on cognitive performance, the other being 
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TABLE 5 3 The Effects of SD on Tasks Varying in Complexity 
(Summary of the Literature) 

Task Number of Studies Indicating 

Improvement No Effect Impairment 


A Simple 

1 Memory for 
Connected verbal material 
Real syllables 
Numerals 

Figures 

Nonsense syllables 

2 Learning 

Summary 

B Moderate 
Arithmetic 
Nnmber senes 
Anagrams 
Logical reasoning 
Candle problem 
Analogies 
Rhymes 
Summary 
C Complex 

Wbal fluency (restricted) 

\ isnal TAT 
Oral TAT 
' i*nal Rorschach 
Word 

association 
Uses test 
Free association 
Sumnory 
D All tasks 


2 1 0 
1 0 0 

3 8 0 

0 0 1 

0 0 3 

3 5 0 

9(33%) 14(52%) 4(15%) 

0 12 5 

0 6 2 

0 2 2 

0 3 2 

0 1 0 

0 7 0 

0 3 0 

0(0%) 34(76%) 11(24%) 



3 

1 


'(S®) 8(40%) 11(55%) 

10(11%) 56(61%) 26(28%) 
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TASK COMPLEXITY 


FIGURE 5-2 Changes in cognif ve performance as a funcf on of SO and fast 
complexity 


task complexity If we hypothesize that the U cnne describes the maxi 
mally complex behavior of which a subject is capable at a given level of 
arousal we can see tint poor performance will result when a task calls for 
complexity higher than the maximum possible in the current arousal con 
thtion of the subject (cf \erhes i. Dodson I90S Hcbb 1955 etc) 

There are intertask differences in the effects of arousal change on 
performance Jn general performance on simple tasks is less affected by a 
change m arousal lei el than performance on complex tasks There are 
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also differences in optimal le\el of arousal it has been hypothesized that 
optimal level is higher for simple problems (Suedfeld Glucksbcrg & Ver 
non 1967) If these hypotheses are correct then Fig 5-3 illustrates the 
relationships involved in the capacity to perform tasks of varying com 
plexity at given drive levels If we now assume as most activation/arousal 
theorists do that the normal environment is associated with low 
moderate arousal and further as SD research has indicated (see chapter 
8 of this volume and Suedfeld 1966) that SD increases arousal level we 
can explain the inconsistent cognitive effects of SD Starting at point A 
which we shall call normal arousal and going to B— which represents 
arousal level in SD— we see the improvement which has been reported for 
simple problems and the deterioration of complex task performances 

SD then is a drive inducing treatment the drive being need for 
stimulation and/or for information (see Lilly 1956 Jones Wilkinson 8- 
Braden 1961 Goldstein 1965) This explains why movement or the in 
troduction of meaningful stimuli (Rosenzweig fc Gardner 1966) reduces 
its effects It also accounts for the fact that in general there is more de 
tenoration on tests given during or just before the end of SD in SD 
conditions than on tests given after— even immediately after— the end of 
the session (when drive level has already been reduced somewhat by the 
end-of session procedure itself) 

If we extend the arousal range either by adding other drive mampu 
lations (Suedfeld Glucksberg JL Vernon 1967) or by looking at individ 
ual differences (Suedfeld &. Vernon 1965) we can of course observe effects 
on both slopes of the U-curve More studies of this sort could test the 
hypothetical functions drawn in Figure 5-3 



FIGURE 5-3 Arousal task complexity and cogmt ve 
performance 
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Let us return for a moment to the stud) (Suedfeld Glucksberg & 
vernon 1967) which was mentioned at the end of the previous section 
it ma) be recalled tint D uncker s candle problem w as used The subject is 
given a candle a vertical slab of cardboard and a number of common 
household objects including matches and a small box of thumbtacks 
is task is to affix the candle to the cardboard wall so that it stays there 
and burns Besides SD (incidentally the subjects were blindfolded and 
were still in the SD chamber) two other independent variables were used 
'-competition for a financial reward and response competition The 
reward was manipulated by offering one group 5 dollars or 20 dollars if 
their performances were in the fastest 25 percent or the fastest respec 
tivel) another group was offered no such incentive The second variable 
was manipulated in the following wa) the correct solution to the problem 
is to use as a candle holder tfie box which contains the tacks When the 
problem is presented With the box and the tacks separate the correct 
solution ts high in the response repertoire and there is little response 
competition when the box is presented full of tacks competition is high 
(Glucksberg 19G2) 

The study thus used four levels of motivation— deprivation plus 
financial incentive deprivation without incentive incentive without 
depriv anon and neither depnv a non nor incentive— in two response com 
petition conditions It was found that 24 hours of sensory deprivation and 
the financial incentive had similar results the performances of the SD no 
incentive and of the nonconfined high incentive groups were both better 
than those of the nonconfined no SD group Thus moderate drive arousal 
led to better performance than low arousal When the high arousal group 
was added (SD plus incentive) the U curve emerged performance became 
poorer than in the two moderate groups (see Fig 5-4) In other words 
efficiency was now over the optimum hump and on the downturn Re 
sponse competition was a significant main effect widi the high response 
competition subjects doing worse the arousal manipulation had similar 
effects in both competition conditions but the effect was not significant 
under low competition This may imp!) one reason why some perlor 
mances are not affected very much b) SD they may be so simple that the 
amount of arousal change induced by the experimental situation is not 
sufficiently large to affect them 

This is a very general and vague first step at defining the relation 
ships involved Obviously many other variables must also be considered 
and the ones described here must be investigated in depth The exact 
amount of arousal change brought about by a given SD treatment is 
clearly reduced by meaningful input by required exercise and by adapta 
tion and it must also be affected by instructions and expectations which 
bear on drive Ievel-eg anxiety arousing instructions (Orne &. Scheibe 
1964 Dohrenwend & Dohrenwend I9f6)-by confinement duration by 
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FIGURE 5-4 Solution time for the condle problems os o 
, of drive level ond response competition IA1 effect 
of fncncrol mcentrve (no SDI |B| effect of sensory depr. 
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type of SD employed by personality differences among the subjects etc 
le effect of a giten amount of change depends on the accustomed arousal 
Ie\ el of the subject lus arousal le\ el immediately prior to and during SD 
his ability to cope with changes of that particular magnitude and last but 
not least the exact degree of complexity of the problem 

One relevant finding and discussion was that of Myers Murphy 
Smith and Goffard (19G6) on auditory vigilance (number of missed signals 
and latency of response to i series of y 10 second tones being used as die 
dependent variable) The experimental group underwent 72 hours of 
sensory deprivation one control group was tested in a dark room and one 
m an illuminated room The findings were as follows 

1 A significant vigilance effect [le decrements] occurred in all groups there 
were invariably more slow trials sn ihe second half of the [48 minute} test than 
in die first 

2 The Cubicle [SD] subjects were uniformly and considerably more vigilant 
than the Dark Controls 

S The Cubicle subjects and the Light Controls were about equally vigilant on 
the first half of the test but the Light Controls showed a significantly greater 
vigilance effect or decrement 

The authors conclude that Light Control subjects were nor 
mally alert while the Dark Control subjects became increasingly less alert 
and the Cubicle subjects remained continuously hyper alert In our 
terms SD led to a higher arousal level more favorable to the performance 
of this simple task while the Dark Control condition quickly and the 
Light Control condition gradually took the subjects along the downward 
slope of the low arousal half of the U-curve 

Actually the SD cognition literature is by no means as belter skelter 
as it appears at first glance Aside from the systematic consequences of the 
variables already discussed it should be noted that disagreements are 
generally of the no difference-significant difference sort rather than find 
mgs of a significant difference in one direction vs a difference in the 
opposite direction Given the difficulty of proving the null hypothesis by 
no difference results the resultant lack of agreement appears considera 
bly Jess troubling 

It is equally obvious however that there remains much to be learned 
about the functioning of the many variables involved and about the 
interactions among tliem To reiierate uhat I have advocated before 
(Suedfeld 1964d I96G) 1 dunk il is important to attack these problems in 
a systematic theory -oriented program The Suedfeld Glucksberg and 
Vernon (1967) study is the first step in one such program but the com 
pJexiiv of the situation and the high level of controversy among research 
ers would seem to urge the use of as many theoretical and methodological 
approaches as possible 
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SUSCEPTIBILITY TO EXTERNAL INFLUENCE 

Next, we shall turn to the second major topic of this chapter sug 
gestibility and persuasibility This is the area which first led the McGill 
researchers toward the indention of SD As Hebb wrote 

The work, that we ha\e done at McGill University began actually with the prob- 
lem of brainwashing The chief impetus of course was the dismay at the 
kind of confessions being produced at the Russian Communist trials Brain 
washing was a term that came a little later applied to Chinese procedures We 
did not know what the Russian procedures were but it seemed that they were 
producing some peculiar changes in attitude How? (Hebb 1961, p 6) 

The relevance of the SD paradigm to brainwashing (and for that 
matter, the relevance of brainwashing to Russian confessions) will be 
taken up in the second part of this section The first part will deal with 
primary nonattitudinal suggestibility 

Primary Suggestibility 

Very few studies ha\e been concerned with primary suggestibility as 
a result of SD Even among these few, there is no complete agreement 
about the nature of the phenomenon 

The first article to mention this factor was that of Vernon and Hoff 
man (1956) whose four subjects underwent 48 hours of sensory depnva 
Uon In a cryptic statement which has frustrated several subsequent 
reviewers the authors said. Attempts to measure the effect of sensory 
deprivation on suggestion by the Hull body sway technique, proved un 
successful A technical report written by Vernon (1961) shed more light 
on the subject Measuring spontaneous sway and sway with suggestion 
before and after SD the experimenters obtained the data presented in 
Table 5—4 This was apparently a later study than that of Vernon and 

TABLE 5 4 Sensory Deprivation and Body Sway 


Body Stiay (mm. ) 

Pre SD 

Post SD 

Post SD 
+ 48 Hours 

Normal Sway 

280 

237 

249 

Suggested Sway 

294 

333 

245 

Difference 

14 

51 

-4 
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Hoffman since 72 hours of deprivation were used and Vernon contra 
diets the earlier report when he says 48 hours was almost as effective as 
72 hours At any rate it is clear that deprivation increased bodj sway 
suggestibility m this later study (This experiment is also discussed in 
Vernon 1965 ) 

The same phenomenon was found by Jones and Goodson (1959) 
who had 24 naval aviation cadets sitting in a 2 x 3 booth with blank 
walls and a humming air conditioner for approximately eight hours each 
At the end of this period experimental subjects were more suggestible 
than controls as far as body sway was concerned falling faster and more 
frequently On arm leutation and leg catalepsy although there were dif 
ferences in the same direction they were not significant Levitt Brad) 
Ottmger and Htnesle) (1962) indicate that three student nurses who 
failed to follow hypnotic eyelid catalepsy suggestions still failed to do so 
when these suggestions were repeated after 4 hours of sitting in a perceji- 
tual depmation chamber 

The only definitely negative body sway result was that of Walters 
Callagan and Newman (1963) Strictly speaking this stud) does not belong 
in this chapter because it used only social isolation and not SD To dem 
onstrate that isolation by itself does not produce increased suggestibility 
we have the report that 20 federal prisoners voluntarily isolated for 4 days 
each showed no such change Apparently theories of social drive are in 
adequate to explain the SD results (although as Walters and his co- 
workers pointed out longterm dormitory living federal prisoners are a 
socially satiated group whose social drives may not be reactivated by a 
mere 4 days of being alone) An information processing or judgmental 
anchor model would be preferable the lack of guidelines as to what is 
the right thing to do in SD increases the subject s reccptneness to pres 
tige suggestion 

Two SD studies investigated suggestibility in the perceptual rather 
than the motor dimension Walters ind Qumn (I960) gave their subjects 
30 minutes each of either sensory deprivation (blindfold and earplugs) 
social isolation both or neither The deprivation plus isolation group 
showed the smallest latency and the greatest suggestibility on the auto- 
kinetic effect It may be noted that sleep deprivation also increases auto- 
kinctic suggestibility (Fisher fL Rubinstein I9a6) while social isolition 
does not (Walters \farshal! & Shooter I960) 

These last authors found that an hour of isolation did not make any 
difference in the autokmctic suggestibility of adolescent boys Anxiety 
arousing instructions concerning a preceding testing session however led 
to increased suggestibility The authors reinterpret a previous report 
(V alters R. Quinn 19G0) tii it isolalnl subjects showed smaller autokmctic 
latencies in terms of two factors (I) the effects of SD on a subgroup which 
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had both SD and isolation, in that SD affects the perceptual world of the 
subject; and (2) anxiety aroused in the isolated-non SD group. Then they 
hypothesize that "it is probably . . . the arousal of anxiety that accounts 
for some of the puzzling consequences of sensory deprivation.” They 
should probably have left it at "arousal," since neither the range nor tfie 
level of anxiety aroused in the majority of SD subjects is likely to be great 
enough to account for all that puzzlement (see, e.g., Myers, Murphy, 
Smith, & Goffard, 1966). 

The second study was conducted by Vernon (1961). A series of geo- 
metrical figures was shown at y x on of a second per stimulus, and the just- 
released subject was asked to draw each figure as soon as he had seen it. 
The experimenters slyly introduced circles with successively larger gaps in 
them, expecting that “the suggestion of the other closed figures would 
cause the SD subjects to detect the gaps in the circles only after they had 
become quite large.” The researchers were disappointed— SD subjects saw 
and drew the gaps just as soon as the controls did. But in one of the more 
enjoyable switches in the literature, they demonstrated suggestibility any- 
way; they began to draw the other figures with gaps, too! Of the 85 non- 
drde figures, which were always presented closed, they drew an average of 
23 open; the control group never did this. 

Besides these studies, the reader might look at the extensive litera- 
ture on the effects of suggestion on reports of visual imagery during SD. 
V bile there is a great deal of controversy, we can say at the very least that 
in numerous experiments “SD phenomena" have been attributed not to 
SD itself, but to suggestion and/or expectation. The role of increased sug- 
gest* ility as a result of SD has not been investigated specifically in this 
context, but it should be. (See chapter 3 for a review of this literature.) 

Although there have not been too many relevant experiments, I 
t nnk we can agree that the evidence is fairly strong. SD does seem to in- 
crease suggestibility both in the perceptual and in the motor aspects of 
l *rf' ,0r *i - * S n ,° V ’ timC l ° *°°k at ^ondary suggestibility, or persuasi- 

biltty, and its relationship to SD. 


Penuatibilhy 

The similarity between brainwashing and SD is a tenuous one. First 
oi all, thernethod of brainwashing most frequently used by the Commu- 
Uhoi tSTLf'P'".^ UP0 " ° Ver ' ra,her ,han under-stimulation (e.g.. 
tnnsmmf ,e,n ', 19 ’■ ^ sIce P- Iacl of privacy. hard labor, and 
comtant heckling and argutng are just the opposite of what tile SD subject 

, bcen ar R l, ed by several writers, including myself 

I wtr k Tl't Malm °- ,959: ^'•erbrook. 1959; Lindslcy. 

m . F„ke It Maddt, IDfilb; Suedfeld. 1963), that the effects of suboptinial 
and superoptimal st.mtdatton are similar; still, it would seem more rca- 
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somble to use a technique with some amount of face validity in the study 
of Chinese brainwashing SD certainly does not possess tint attribute 
On the other hand it is documented that the Sonet version of brim 
washing depends greatly on isolation and monotony (eg Krmtsky 1939 
Weissberg 1951 Rogge 1959) It is also true that some use of isolation by 
the Chinese has been reported (Hinkle &. Wolff 1956 Scliein 1960) but 
its most well known application was in the Moscow Purge Trials of the 
1930s and the post World War II purges of Eastern Europe 

Aside from the methodological differences the objectives of Chinese 
and Russian thought reform (the correct translation of the Chinese 
term) are also widely disparate In fact the Russians aimed not at conver 
Sion but at confession The confessed criminal was not released into 
the community to go and sin no more as with most Chinese graduates of 
the process rather he was executed Thus only i brief period of com 
pliance was required of him Aside from the mystical (I am tempted to say 
mythical) brainwashing technique the persuaders used the old Bolsheviks 
loyalty to the Party (cf Koestler 1946) as well as actual and threatened 
physical torture (Rogge 1959) to accomplish their ends The resemblance 
of this approach to persuasion is pretty remote 

Indeed two more comments about the myth of brainwashing are 
relevant here First it is by no means as infallible as popular journalism 
lias painted it Jn the Purge Trials in the East European trials after 
World War II and in the Chinese prisons and revolutionary colleges a 
great number of people never submitted of those who did a majority re 
canted as soon as n seemed safe to do so As far as the brainwashing of 
American prisoners during the Korean War is concerned it occurred very 
rarely indeed and succeeded even more rarely (see eg Biderman 1963) 
Second its supposedly unique nature as a product of Communism per se 
of Pavlov lan conditioning, etc is fictional both the Russian and the Chi 
nese versions are direct logical and congruent descendants ol age-old 
police penal and legal methods in those countries Solitary confinement 
of course is a standard technique in a tremendous number of pohcc/pcnal 
systems including the American The reader might want to look at a re 
port concerning one type of prison which was supjiosed to be unusually 
efficient at rehabilitating its victims the Philadelphia solitary prison 
(Dickens 1907 ong publ 1843) 

Bearing in mind that it is less than optimal to use SD if one wishes 
to study brattmashtng let us now examine the experimental evidence 
concerning the effects of SD on pcrsuasibiltly 

Changes in the Self Concept Follow ng External Influence 

A series of studies conducted by Henry B Adams and lm co-workers 
at the Richmond <\ irgmta) VA I lospnal attempted to bring about changes 
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in the self concepts of psychiatric patients Subjects were placed in a 
no-vision humming sound combination of sensor) and perceptual isola 
non l)ing on a bed for up to 6 hours Social isolation u as only partial the 
experimenter was in the same room but did not communicate Mill the 
subject (who did however know of lus presence) The practice of present 
ing tape recorded messages aimed at strengthening the sclf-conccpt was 
introduced ashen the experimenters realized that the stimulus hunger of 
the sensoriall) depmed patient might make him more rcccptise to such 
input (Adams 1964 see also Gibb) Adams X. Carrera 1960 Cooper 
Adams 8. Cohen 196 d) 

After 4 hours of deprivation Gibby and Adams (1961) pla)cd a 14 
minute tape stressing that (1) the subject did not view himself as a 
worthwhile person (2) there ssas a discrepanc) licivscen the way he saw 
himself and the way he was actuall) seen by others and (3) that he was 
more acceptable to others and personally more likeable than he himself 
realized On the Brownfatn Self Rating Inventory the depmed group 
ssho had heard the message rated themselves much more favorably after 
the session the change in this group being significantly greater than in 
three control groups The latter one of which had had SD but no mes- 
sage, one the message but no SD and one neither did not differ among 
themselves 


Adams Robertson and Cooper (1963) used the same technique but 
had taped messages indiv idually designed for each subject The messages 
uere prepared on the basis of the subjects profile scores on the MMPI 
and the Leary Interpersonal Chech List Group I heard the message after 
2 hours of deprivation and was released an hour later Group II got only 
the 3 hours of depmation Group III ssas a nontreated control 

On the Dominance dimension o[ the Leary Chech List Group I 
(SD message) shossed no change for the self-descripnon and decreased the 
dominance ol the ideal person The SD only group (II) increased its es-alu 
atmn ol its own dominance with no change for the ideal the controls 
(Group III) decreased sell-description dominance while raising ideal domi 
nance There were no changes on the sell-descr.pt, on nor the .deal on die 
Lose Hostility dimension On the MMPI both SD groups mcreased on 
, 1 , °“ P „ d « T “* d ) showing increased energy and activity as a re 

suit of SD On the h scale Group I went down indicating a decrease in 
defensiveness while the other groups went up significantly Group I also 
dropped on 9 of die 10 dm, cal scales a slausticall) sigmficant phoneme 
non which did not occur in the other two groups (although the SD only 
subjects reported less depression more mental actmt, and aleruiess['] 
an mcriMscd tendency to describe themselses in lasorable terms and en 
hanced dominance and ego strength Thus the SD message group 
showed the most general improvement on the MMPI with the SD only 
group demonstrating some improvement Unfortunately this particular 
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”"‘? y *" th f f nes d ' d not '"dude a message only condition (Robertson 
1J65 who did include such a condition faded to replicate the findings of 
Adams and his co-workers ) 

One statement made by Adams is particularly relevant to our major 
concern We have exposed a number of non psychiatric subjects to the 
same conditions as those reported in this study Relatively little person 
ahtj change was observed The more severely disturbed the [psychi 
atric] patient was prior to deprivation the more he changed m a favorable 
direction afterward (1963) Tins comment supports a report by Hennchs 
(1963) He gave the MMPI and the Brownfain Self Rating immediately 
before immediately after and again 20 to 48 hours after a 5 hour sensory 
deprivation session He used four groups of 10 students each SD plus tape 
(same message ns that used by the Richmond group) SD only message 
only and neither The two message groups were better than the no- 
message groups on the final social self rating (e g rate yourself as others 
see you) the two SD groups were lower than die two control groups on 
the final pnvate self (ns you really are) Apparently SD did not increase 
the persuasibihty of normal subjects about their own personalities 

The relevance of these findings to brainwashing may be greater than 
the relevance of the straight attitude change experiments which will be 
covered in the next section As has repeatedly been pointed out (Lt Eton 
1961 Sdiein 1961 Suedfeld 1963) brainwashing in both China and the 
USSR was in its innermost essence an attempt to change the victim s self 
concept The Old Bolshevik who had thought that he was trying to save 
the Communist ideal from Stalin s perversions was persuaded diat he was 
really a saboteur and traitor the missionary who had always seen himself 
as a self-denying altruistic person was pressured to realize that he was 
actually a spy a fifth columnist for foreign interests and the business man 
or student who had always been apolitical was taught that to be apolitical 
was to be an enemy of the people There were only two categories of hu 
man beings oppressed and oppressors if you could not demonstrate that 
you had belonged to the first you had to be convinced that you mttsi have 
belonged to the second 

This is a change much deeper and more central than attitude change 
as defined m the usual experiment in social psychology The fact that psy 
chiatnc patients but not normal subjects showed this kind of change as a 
result of propaganda received during SD may mean one of two things (I) 
for brainwashing to succeed the v ictim must first be driven into an abnor 
mal state (cf Sedman I961)-wlnch probably was accomplished by the 
physical deprivation constant harassment doubt anxiety etc which 
were chronic factors in the lives of prisoners (Hinkle X. Wolff 1956 Far 
ber Harlow X. W est 19o7) or (2) the seR-concepts of normal people can 
be changed by an intensive attack but only in the negative direction 
Given the ethical codes of Western experimenters neither of these h> 
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po theses is rescarchablc in any palatable way Tor the moment, let us be 
content to note that SD does enhance the impact of therapeutic messages 
on psychiatric patients 

Attitude Change 

Like so much else, the study of attitude change in the traditional 
sense was first coupled to SD at McGill (Bexton, 1953) In the first expert 
ment, one group of subjects heard inane messages before being put into 
perceptual deprivation These stimuli consisted of (1) eight repetitions of 
the chorus of ‘ Home on the Range , (2) two talks for children taken from 
a Catholic primer, (3) radio soap commercials, and (4) part of a stock 
market report All members of the group rated these as strongly aversive, 
yet two of the four subjects asked to hear the records a total of nine times 
during the confinement session Requests for the stimuli came three times 
as often during the last half of the session as during the first 

Of a group which had not heard the records before entering the 
chamber three subjects asked for them again after the first presentation 
during SD, for a total of 53 repetitions! This group unlike the other, re 
ported that hearing the stimuli helped them to tolerate deprivation This 
study was concerned with * attitude change only to the degree that eating 
a normally disliked food when one is particularly hungry constitutes atti 
tude change It did demonstrate for the first time the strength of stimulus 
hunger in SD, and led logically into the next experiment 

The second part of Bexton’s (1953) dissertation was also discussed in 
Scott, Bexton Heron, & Doane (1959) From a student population which 
was generally mildly skeptical about psychic phenomena— ghosts polter 
geists and ESP— 14 subjects constituted the perceptual deprivation group 
During the experimental session they heard a series of nine records pre 
senting strong one sided arguments favoring belief and research in such 
phenomena, citing authorities and scientific proofs and making ad 
homtnem attacks against scoffers Of the 14 experimental subjects 9 asked 
to hear the records more than once, compared to only 2 of the 17 controls 
(who were paid extra if they requested repetitions) 

On a postsession questionnaire, both groups indicated significant 
persuasion effects they expressed more belief in the realness of psychic 
p enomena thought the question was more important and were more in 
terested in the topic The change was significantly greater in the experimen 
^1 group who also evaluated the records themselves more favorably than 
did the controls There was no reliable relationship between the degree 
of change and the number of repetitions or the propaganda This was the 
first demonstration of increased susceptibility to persuasive messages as a 
consequence of SD b 

Myers Murphy, 8. Smith (1963) systematized this approach by de 
signing two messages of equivalent persuasiveness one criticizing and one 
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praising the Turkish nation They then selected subjects who had strong 
attitudes towards the Turks and tried to change these attitudes by present 
ing the dissonant message Subjects were gnen 75 minutes dunng which 
they could hear one particular 3 minute tape at will 

Forty-eight hour sensory depmation subjects requested the propa 
ganda significantly more frequently than did controls (an interesting 
datum since people are supposed to a\oid strongly dissonant informa 
lion) but showed no greater attitude change There was however a bor 
derline interaction between treatment and intelligence the less intelligent 
(though still above the Armys 60th percentile) experimental subjects 
changed more than the less intelligent controls while the situation was re 
versed between the two higher intelligence groups 

As the researchers pointed out tins may hive been an effect of trans 
parency with the high intelligence experimental* resentful of so massive 
and obvious an attempt at manipulation Of course preselecting subjects 
with strong opinions also made it less likely that they would submit if they 
recognized i blatant one-sided propaganda message 

Adopting— and adapting— the HumRRO approach Suedfeld (1963 
1964b) combined the two Turk tapes but appreciably weakened the un 
favorable message OnginaH) neutral subjects heard the message once 
only before taking another attitude test One group received the second 
test just before the end of a 24 hour sensory deprivation session the other 
after 24 hours of normal activity In this stud) original attitudes were 
neutral the message had both positive and negative information so it 
seemed fair and the manipulative attempt was disguised by instructions 
to try to memorize the material in preparation for a recall test 

These subtleties had the desired effect SD subjects evidenced sigmfi 
cantly more change in the pro-Turk direction than controls (about eight 
times as much in fact) and also evaluated the propaganda material more 
favorably (Suedfeld 1963) Furthermore subjects who had previously been 
classified as conceptually simple changed more than conceptual!) complex 
people in both conditions This personality dimension runs from rigid 
hierarchical roughly differentiated externally determined information 
processing at the simple end to flexible combinatorial finely differenti 
ated and mtemall) controlled processing at the complex end (Haney 
Hunt R. Schroder 1961 Schroder Driver ILStreufert 19 67) As predicted 
simple subjects responded to-and accepted-the stronger part of the mes- 
sage while complex ones weighed and combined both arguments arriving 
at a more balanced opinion This finding is well in line with the perfor 
mance of simple and complex groups in person perception and other ex 
penmental situations (see Schroder Driver R. Streufert 1967) 

A follow up study (Suedfeld 8. Vernon 1966) added another refine 
ment The same message was divided into seven combined pro- and 
ami Turk statements one short statement being presented at a time The 
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subjects were told that this was a test of comprehension. After hearing 
each passage, they were asked to evaluate its content (not their own opin- 
ions) on a number of scales. If their interpretation was that the passage 
was pro-Turkish, the experimenters presented the next passage; if not, 
the questions were repeated at 10-minute intervals until the subjects did 
comply (see Fig. 5-5). After every passage had been heard and evaluated, 
an attitude scale was presented. 

This procedure was based on a proposition advanced by Vernon 
(1963): producing attitude change during SD by reinforcing each compli- 
ant act by “a little light ... a novel food item . . . social contacts" (cf. 
some of the methods used by the Chinese, rewarding each small act of col- 
laboration and building up to more and more serious submissions— Schein. 
1961). We felt that information need plus stimulus need might make the 
receiving of new messages an even stronger, as well as a more subtle, rein- 
forcer than purely physical stimulation. It was also interesting to see how 
this technique would compare with those of Bexton (1953) and of Mjers, 
Murphy, & Smith (1963), whose subjects were given the same information 
over and over. 

It turned out that 24 hours of sensory deprivation increased compli- 
ance: that is, the confined subjects gave significantly fewer “neutral or 
anti-Turk" evaluations of the messages. There was also an interaction with 
conceptual complexity— in SD, complex subjects were particularly com- 
pliant. Given the high information motivation of conceptually complex 
individuals, this was a predicted outcome. 

Attitude change, however, followed a different course. Simple sub- 
jects changed in the pro-Turk direction significantly more, just as they 
had in the earlier study; but there was a significant interaction. While 
simple subjects changed more in the SD than in the control condition, the 
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FIGURE 5-5. Presentation of propaganda as a reward for compliance. 
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opposite Hu the case imong complex subjects The latter tv ere apparently 
able to tolerate the dissonance which was aroused when they rated essen 
tially neutral stimuli as being completely positive, bowing to force majeure 
in order to receive the reward the former could not and had to bring 
their attitudes into line with their previous compliant behavior (cf Festm 
ger, 1957, Schein, 1961) It is also possible that the complex subjects recog 
nued and reacted against the manipulative attempt, as had Myers, Murphy, 
and Smiths (1963) more intelligent group (the correlation between con 
cepanl complexity and intelligence ranges from the 020s to the 0 50s) 
Note, incidentally, that in neither Suedfeld study was there a significant 
difference between the persuasibility of the simple and die complex con 
trol groups in both studies there was such a difference between the two 
SD groups with simple subjects exhibiting greater attitude change 

Somewhat more ambitiously Patrick (1965) tried to persuade psy 
chotic patients not to smoke by showing them an antismoking film One 
group saw the movie after an hour of perceptual deprivation Subjects who 
saw the film smoked Jess during a subsequent 3-hour soaal isolation ses- 
sion than did no film subjects but the SD treatment made no difference 
Nor w as there a difference in the retention of the material presented in the 
film, a finding which agrees with that of Suedfeld (1963) concerning mem 
ory for the pro- and anti Turk propaganda material The brief period of 
deprivation and the presentation of propaganda in the vasual modality, 
after release from SD (unique in this portion of the literature) probably 
explain the lack of positive findings 

Two HumRRO studies can be characterized as variants of the ongi 
nal Myers Murphy, and Smith (1963) attitude change experiment Smith 
Myers and Murphy (1963) used a version of the Crutchfield (1954) appa 
ratus to measure conformity to a fictitious group norm Each of the 39 
experimental and 40 control subjects had to choose the one of three tone 
patterns which matched a previously presented standard Eighteen such 
problems were given with die subject hearing the faked answers of three 
other "judges before and one more after he gave his own responses On 
six of the 18 problems the bogus group agreed unanimously on a wrong 
answer 

Previous performance on similar problems without group informa 
tion turned out to be highly related to conformity The 38 percent of all 
subjects whose original judgments were 100 percent correct averaged only 
I 2 conformity errors (agreements with incorrect group choices) while 
those subjects who had made mistakes on the first test averaged 2 1 con 
formity errors-a significant difference As has been so frequently hypothe 
sized the group s opinion was one source of information to be used when 
making a discrimination which the subject found difficult 

Discarding the perfect subjects for whom the task was too easy to 
call for following the group norm the authors analyzed the remaining 
data They found tint SD Jed to greater conformity among the lower 
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intelligence half of the group while the conforming belnvior of the more 
intelligent subjects was not affected by depm ition This finding is highly 
compatible with those discussed before implying personality differences in 
the magnitude of SD caused disorientation and need for information 

Murphy Smith and Myers (1963) used the technique developed by 
Staats and Staats (I9o7) to condition eonnotativc meaning Four national 
groups were used as conditioned stimulus words paired with either posi 
tive negative or for two nations neutral adjectives as unconditioned 
stimuli The valence of the adjectives was measured on the evaluative 
scale of the semantic differential (Osgood Suci JL Tanncnbaum 19j7) 
Coupling the specific CS with the specific list of UCS vs as counterbalanced 
each nationality being good for one group of subjects and bad for 
another 

Each subject was told to memorize the CS-UCS pairs pronouncing 
each of them both aloud and to himself He was then given a recall test 
Next supposedly as part of another experiment he rated national groups 
(including the critical ones) on several dimensions including three se 
mantle differential evaluative scales 


Sixty two subjects were run in each condition SD consisting of 48 
hours of sensory deprivation With rank scores there was a significant in 
teraction between intelligence and the experimental treatment just as in 
the other studies The attitudes of both treatment groups reflected a condi 
tiomng effect (although the members of both groups denied any such ef 
feet) but it was somewhat larger in the experimental group The presence 
or absence in a group of people whose original attitudes disagreed with the 
propaganda was also a significant variable the presence of such people 
being associated with more change (probably because more change was 
possible given the nature of the measuring instruments— just as in Myers 
Murphy and Smith s (1 963) Turk propaganda study) Last it was found 
that control subjects who recognized the true purpose of the study were 
better conditioned than those who did not This datum is congruent with 
e literature on verbal conditioning But among SD subjects the reverse 
was true— realization of the experimenters goal was associated with lower 
conditioning scores' The hypothesis that being manipulated arouses the 
resistance of SD subjects thus had its most direct confirmation so far On 
the recall test intelligence was a significant factor but experimental treat 
ment was not repeating the results of the other studies 


Further Research 

Future research sell probably insesugale llrese sariables more inten 
sjsely It ssoulsl be .nlerestmg to see for example whether by changing 
the reinforcement schedule the Suedleld and Vernon (1966) technique 
can be adapted to elicit progrestnel) more intense compliance and atti 
tude change whether some of McGuire s counterpersuasion approaches 
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would work for SD subjects whether the degree of change can be tnarapu 
lated gradually by aarytng the transparency of the propaganda presenta 
tton Variations of the SD technique also remain to be explored 1 e the 
use of ^ater immersion of social isolation without SD etc 

The use of more subject variables would be interesting e g do first 
born subjects exhibit more suggestibility in SD as they have sometimes 
been reported to do in normal environments? And if so does SD increase 
this difference e\en more? Do these factors have any bearing on the pro 
duction of SD phenomena by nonSD variables such as instructional set? 
Tolerance for supposedly aversive states may be increased by SD (see Gold 
stein 1965) does this include cognitive dissonance? If it does what effect 
does this have on attitude change? 

Questions relevant to the U curve hypothesis should also be mvesti 
gated For example Zuckerman and Habers (1965) study showed that 
people who had exhibited high philological arousal during a 3 hour SD 
session responded more m order to get visual or auditory stimulation dur 
ing a second 3 hour session 6 weeks later This finding implies possible 
relationships between arousal level and such attitude change designs as 
Suedfeld and Vernon s (1966) As in intellectual performance the degree 
of structure or uncertainty may also be relevant here Tims subjects with 
strong preexisting (closed) attitudes such as those in the HumRRO 
studies are not greatly affected by SD subjects whose original attitudes are 
neutral (open) are so affected (Suedfeld 1964b Suedfeld K. Vernon 1966) 
Tlie results of Adams and his associates may indicate that the self images 
of ps)clnatnc patients are less structured and stable than those of normal 
subjects 

Getting away from an overconcem wall brainwashing would free the 
SD researcher to explore these and man) more questions on the basis of 
theoretical and experimental considerations alone 


Research on the cogniUv e effects of SD demonstrates the importance 
of the tasks employed High!) structured performances (retention and 
learning) seem to be undamaged or esen facilitated by SD moderately 
structured ones such as problem solving on standard IQ and other test 
items reveal some defied while considerable impairment occurs on un 
structured behavmrs such as projectt.e test performance Besides this 
variable perceptual deprivation shows some tendency 10 produce decre 
ments more consistently than sensor, deprivation and immobility in 
creases while required exercise decreases cogn.me deficits Adaptation 
also d, tn.nnl.es the effects with 24 hours of deprivation repealed!, idenli 
lied as a crucial rone for the beginning of adaptation within one session 
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(strangely, adaptation takes place on repeated sessions even if each confine 
ment period is less than 24 hours) SD effects are greatly attenuated when 
the SD condition is disrupted by the availability of meaningful in forma 
non, whether introduced as an experimental variable, the by product of 
long test batteries, or the result of testing the subject under non SD con 
ditions 

Susceptibility to external influence, including both primary sug 
gestibility and persuasibility, is clearly increased by SD The data indicate 
that this phenomenon originates with the lack of informational anchors in 
the SD situation the subject is at loose ends, without guidelines for his be 
hauor, unable to concentrate and in a state of stimulus- and information 
hunger (Hes completely in the dark, in other words) Tins condition has 
the effect of maximizing the impact and the reward value of whatever 
information is made available to him As one would expect, subjects who 
are less able to generate internal cognitive stimulation and guidelines— 
le, those of relatively low intelligence and/or simple conceptual struc 
ture— demonstrate these effects more strongly Subjects of higher intelli 
gence or complexity, if they recognize the manipulative intent of the 
experimental treatment, exhibit resistance and even a boomerang effect 
The differential effects of various SD techniques have not been m 
vestigated in this context and the comparatively little variation of con 
nnement durations and propaganda presentations makes it impossible to 
assess reliably the roles of these factors As in cognitive performance, there 
is some indication that postrelease testing reveals smaller effects than 
testing during confinement, the persistence of changes induced during SD 
remains to be established 
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Stimulus-Seeking Behavior 
Austin Jones 


Underlying most discussions of sensory deprivation phenomena is 
the assumption that organisms are characterized by a need for variable 
exteroceptue stimulation and that deprivation of such stimulation is 
directly responsible for the occurrence of various impairments and dis 
tortions of perceptual ideational and affective responses Thus far the 
sensory deprivation research has been addressed principally to these im 
pairing and distorting effects rather than to the basic motivational as- 
sumption which it will be the purpose of this chapter to consider 

Among the many writers who have emphasized the importance of the 
tendency of organisms to seek periodically increasingly variable stimula 
lion Hebb (1955) has been particularly influential within the context of 
sensory deprivation research Similarly influential have been such theo- 
rists as Harlow (1950) and Berlyne (1957) whose studies of curiosity and 
exploratory behavior have focused upon the nature of the stimuli which 
are the object of curiosity and exploration rather than as in the case of 
Hebb and other sensory deprivation theorists upon the deprivation vana 
ble and its associated psychopathological phenomena The results of both 
the sensory deprivation and the exploratory curiosity experiments have 
come increasingly to be interpreted as supporting a motivational principle 
of optimal stimulation (eg Hebb 1955 Leuba 1955 Berlyne 1960 
1963 Fiske SL Maddi 1961a) According to this principle the organism s 
behavior is directed to the maintenance of a level of stimulation which is 
optimal with respect to the responses currently being performed by the 
organism the level of stimulation being determined by both the inten 
sity and variability of exteroceptive stimulation The various theorists 
differ considerably in the explicitness with which they consider the rela 
live contribution of intensity and variability to the optimal level of 
stimulation and it may be questioned whether the two dimensions are 
appropriately combined to determine a single level of stimulation 
(Fowler 1965 p 70) In general however somewhat greater weight is 
typically given to the dimension of variability and Schultz (1965) m hts 
recent review of sensory deprivation research concludes that reductions in 
stimulus variability result m substantially greater impairment of [unction 
than do reductions in absolute stimulus intensity Just what is meant by 
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stimulus variability is itself of course a fairly troublesome question and 
one which we will consider in some detail further on 

Part of the attraction of the motivational principle of an optimal 
level of stimulation lay in its relationship to neurophysiological concepts 
of arousal stemming from the work of Moruzzi and Magoun (1949) 
Lindsley (1961) and others The ascending reticular activating system 
(ARAS) is regarded as sampling the total afferent activity and hence, the 
arousal of the organism and the degree of arousal may in principle be 
measured by the electrical activation of the areas of the cortex to which 
the ARAS projects Because of observations that cortical activation and 
some behavioral measures of activity and alertness were directly related 
some writers (eg Hebb 1955) have come to consider arousal (degree of 
ARAS activity) as synonymous with a general drive state (Berlyne also 
views arousal as essentially equivalent to generalized drive but unlike 
Hebb considers arousal to be a U shaped function of the level of extero- 
ceptive stimulation) The seeming relationship between the level of stim 
ulation and level of arousal thus suggested to some (eg Hebb 1955 
Lculn 19o5) that one might speak as meaningfully of an optimal level of 
arousal as an optimal level of stimulation anil consequently that one 
might describe an organism s bchasior as at times tending toward an in 
crease at other times lossard a decrease in generalized drive 

Tins latter notion appears to involve an unnecessary and probably 
incorrect assumption concerning the relationship between level or stimu 
It.on and time as customarily defined in the SR reinforcement tl.eory 
literature For the purposes of the present discussion the view of drive 
reduction a, reinforcement need not be considered limiting the definition 

Fa l*r f!T P y “7 !n,cmcm o[ 1,5 encryzing function As expressed by 
Father for example , variable may he said to constitute a drive variable 
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dme If howeier it may be shown that such a relationship does not hold 

that tncremencs in dme may be demonstrated as readily under low levels 
of t inability or intensity of exteroceptive stimulation (and hence under 
low levels of ARAS arousal) as under high levels then the notion that 
organisms respond for increases in generalized dme loses us empirical 
basis It is a premise of tins chapter that generalized dme is not directly 
related to level of stimulation (with respect to either variability or inten 
sity) or to level of arousal as measured by cortical activation and that 
there presently is no basis for the belief that organisms respond for in 
creases in dme as belmiorally defined The evidence from which this 
premise stems (discussed in detail in a later section) consists of the demon 
Stration of the successively energizing (ie drive) effects of increasing 
durations of sensory deprivation a condition in which EEC measures 
Show arousal to he decreased 


PUN OF THE CHAPTER 

The following discussion of stimulus seeking behavior will be or 
gamzed around the behavioral formulations of dme and incentive phe- 
nomena sn the belief that certain methodological and theoretical issues 
will thereby be brought more sharply into focus As a preliminary step 
the definition of the drive and incentive constructs will be considered 
with a brief discussion of the requirements for their demonstration in the 
context of sensory deprivation The empirical research literature will then 
be reviewed considering first those studies which provided meaningful 
sensory incentives for which scnsorily deprived 5s were permitted io 
respond and second those studies by much the larger group u bicb pro- 
vided nonmeaningful or content free sensory incentives The following 
section is devoted to the concept of a homeostatic interpretation of drives 
associated with the variability of stimulation and the final section deals 
with the relationship of the amm3l literature on curiosity and exploratory 
behavior to the human sensory deprivation literature 


REQUIREMENTS FOR THE DEMONSTRATION 
OF DRIVE AND INCENTIVE PHENOMENA 
Drives 

As noted above a broad definition of drive as an energizing 
process will be followed in this discussion A variable may be said io con 
stuute a drive if as expressed by Earbcr (19ol) it energizes or intensifies 
whatever reiction tendencies exist in the given stmmion While the 
demonstration lint the prompt reduction in intensity of a variable 
strengthens the tendency of the preceding instrumental response suggests 
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strongl) that the variable in question functions as a dme, such a demon 
strauon will not be held here as a requirement for the establishment of a 
dme 

The definition of dme as an energizer or intensifier of reaction 
tendencies is a definition of dme as a theoretical construct in the manner 
of Hull (1952) and Spence (1956), according to which greater amounts of a 
variable must lead to corresponding^ greater energizing or intensifica 
tion of reactions in order for that variable to be judged a dme Thus if 
habit strength and other factors are held constant, reaction tendency, or 
response strength is a direct funcuon of dme magnitude Dme magm 
tude raaj be opera Uonally defined independently of the definition of dme 
as a theoretical construct Operational definitions of dme magnitude may 
be stated in varying wajs sometimes recognizing a distinction between 
a\ersi\e and appetitional dmes and sometimes not As such a distinction 
appears to ha\e little or no unlit), it will be assumed that operational 
definitions of dme for the purposes of tins chapter, will refer to some 
penod and amount of a stimulus event either interoceptive or exterocep- 
tive which is the object of avoidance and that operational definitions of 
drive magnitude refer to variations m the duration and amount of such 
stimulus events 

In the case of pn mar) dmes at least drive magnitude is operation 
all) defined as an increasing function of the duration or amount of the 
condition which is the object of avoidance, with the qualification that the 
function will not »>c expected to continue to increase be>ond a duration 
or amount of the condition sufficient to result in phvsiologicat damage to 
tlic organism Tims, drive is operational!) defined as a curvilinear func 
lion of duration or amount of die aversive condition (Figure 6-1) 
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DRIVE (THEORETICAL CONSTRUCT) 


FIGURE 6-2 

We have noted that drive, as a theoretical construct, is defined in 
such a way that response strength is an increasing function of drne (Fig 
ure 6-2) 

Then, if a drive variable operationally defined (Figure 6-1) also 
satisfies the definition of drive as a theoretical construct (Figure 6-2), re 
sponse strength under that drive will be a curvilinear function of duration 
or amount of the avoidance condition increasing for an indefinite 
period, then decreasing as physiological deterioration occurs (Figure 6-3) 

Thus, the theoretical construct drive may be considered demon 
strated if response strength can be shown to increase over increasing dura 
tions or amounts of some condition which is the object of asotdance, From 
zero durations ind/oi amounts upward over an indeterminate range until 
physiological reactions if any in ly supervene (It is acknowledged that not 
all primary drnes eg sex are associated with physiological deterioration 
at their upper values ) In the case of the sensory deprivation experiments 
reviewed here the responses are typically, but not always instrumental 
responses associated with the reduction of the deprivation condition, and 
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the drive variable happens to have been operationally defined m each 
case as vanations in duration of deprivation rather than as variations in 
amount of deprivation 


Incentives 

An incentive is defined for this discussion as a theoretical construct 


referring to an object or event which serves as a remforcer of instrumental 
activity In order to be sure that the reinforcement capacity or poten 
tial inheres in the event as specified by the experimenter (or in the dimen 
sions specified rather than some others simultaneously present) the 
demonstration of an incentive variable requires that instrumental re 
sponse assuming an appropriate level of drive be an increasing function 
of the degree or magnitude of the hypothesized incentive This statement 
is consistent with the incentive motivational principle of Spence (1956) 
according to which when habit drive and other factors are held constant 


response strength is a direct function of incentive potential (K) which is 
operationally related to the magnitude and certain other properties of the 
objects or events to which organisms direct consummatory behavior or 
m the case of negative rewards avoidance behavior 

These statements as was true of the previous discussion of drive 
must ie qualified at least regarding primary motivational phenomena 
vhen extreme magnitudes of such objects or events are considered The 
operational definition of incentive potential or of an incentive dimen 
, as an ,ncrea5,n g function of magnitude of the object or event toward 

vdiich comnmma.ory behavior IS directed ( rewards hereafter) is subject 

i -T ,at ,hC func “° n W,U b <= opened to continue to 
drive vl r ^ magnitude of the reward which is sufficient to offset the 
..a is ^lT OUV u ", C consum malory behavior Thus incentive poten 
reward^, gurTb^ ' “ 3 CU "‘ llnear func,,on ot magnitude of 
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But as a theoretical construct incentive potential is defined in such 
a v,z) that response strengtli is an increasing function of incentive poten 
tial (Figure 6-5) 



(THEORETICAL CONSTRUCT) 


reticil construct (Figure 6-5) it „„„ magnitude of the rewarding 

response strength ,s a curvilinear ta«.on of “ ’magnitudes then 

events or objects increasing °' cr a imt rumcntal activity is attenuated 
decreasing as the drive motivating the instrumental 

(Figure 6-0) necessarily decline at high magm 

tudes nray depend on the particular caper. 
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mental paradigm If actual consummatory activity n permitted rather 
than merely approach toward the regard it appears likely that the or 
ganisms tendency to respond for regards of intermediate magnitude, 
consistent with its current drive level would l>c facilitated in comparison 
with die situation in which no consummatory activity is permitted and the 
magnitude of reward is perceived exteroceptivcly only without the subse 
quent additional and interoceptive perception associated with drive 
reduction The possibility is acknowledged in the latter case, that the 
function relating response strength to magnitude of reward may not al 
ways show a decline at high reward magnitudes The demonstration that 


a particular variable satisfies the definition of the incentive potential 
construct requires only that response strength be an increasing function of 
reward magnitude os er some indefinite range of magnitudes from zero up- 
ward any subsequent decline in response strength is irrelevant to the 
verification of incentive potential In the sensory deprivation studies 
reviewed subsequently instrumental response has typically been followed 
by consummatory aaivitv in that the organism has been immediately 
exposed to the sensory incentives and thus allowed to consume them 
perceptually In one instance however subjects responded for sensory 
rewards of varying magnitude but were denied exposure to the rewards 
until a later time In most but not all studies the incentive variable has 
been operationally defined as the amount or degree of variability assoa 
ated w ith visual or auditory stimuli 


EXPERIMENTAL paradigms fop demonstration of 
DPIVE AND INCENTIVE VAP1 ABIES ASSOCIATED V/FTH 
SENSORY DEPRIVATION 
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Scott (1954) hue reported data on subject drop-outs, but none appear 
to fn\e utilized the escape paradigm for a direct test of the drive hypothe 
sts In principle this would be a simple matter The independent variable 
would consist of different lengths or degrees of sensory deprivation fol 
lotting which the subject would be permitted an instrumental escape re 
sponse Dependent variables would be latency or amplitude of the escape 
response or for subjects hating received pretraining resistance to extmc 
tion Should latencies be found shorter and amplitudes greater over in 
creasing lengths of deprivation support for the drive hypothesis would 
be inferred 

The avoidance procedure is conventionally viewed as one m which 
the subject not presently experiencing the presumably noxious condition 
»s permitted a response which will prevent or delay its occurrence No 
studies of motivational phenomena associated with sensory deprivation 
have been reported which employed this paradigm A variation of the 
avoidance procedure has been reported however by Rossi and Solomon 
(1964a 1964b 19G4c I964d) in which subjects experiencing sensory 
deprivation were permuted an instrumental response which earned them 
time-off in the form of shortened total durations in the experiment but 
which did not provide immediate escape or avoidance This promising 
technique could be extended to provide a direct test of the dme hypothe- 
sis by a design similar to that discussed under the escape procedure Sub- 
jects would be maintained in deprivation environments for varying 
periods of time before being permitted instrumental responses which are 
associated with time-off Should response rate be found an increasing 
function of the length of prior deprivation support for the dme hypothe 
sis would be inferred 

The third paradigm which permits a direct test of the drive hypothe 
sis may be designated as the consummatory paradigm m which subjects 
are deprived for varying periods of time before being permitted to make 
instrumental responses serving to introduce into the deprivation environ 
menr stimuli possessing properties presumed to be motivationally rele 
vant usually properties of variability conceived in various ways If the 
initial response rates are found to be an increasing function of the number 
of hours of pnor deprivation a dme interpretation of the deprivation 
experience would be supported As noted above a very large proportion 
of the studies bearing on the dme hypothesis fall within the consumma 
tory paradigm 

Each of the three strategies indicated above appears adequate for the 
demonstration of a time associated with sensor) deprivation if such 
exists but each leases unanswered the question ol avliat die dme is for 
unless further experimental requirements are met Superficially it is 
observed that many subjects in semorjly deprned environments wall per 
form responses which permit them to eseape mtitmtire or altogether 
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avoid future deprivation A drive process ma) be tentativcl) inferred But 
what aspect or aspects of the deprivation environment motivated the 
escape and avoidance responses’ That is the question formulated so as to 
emphasize the energizing or drive process Turning the question around 
so as to emphasize the incentive issue what aspects of the extra ex penmen 
tal environment served as the reinforcers or the escape and avoidance 
responses’ In the consummatory paradigm similar problems arise What 
aspects of the deprivation environment motivate the responses for stimu 
lation’ And what arc the attributes of the sensory rewards which reduce 
the dnve associated with the deprivation condition-' That sensory depnva 
tion environments are not instances of umdimensional perfectly homo- 
geneous sensory restrictions will probably be readil) agreed Aside from 
the general conviction that deprivation of variability of stimulation is of 


prime importance rather than deprivation of sensory input per se, the 
precise conceptualization of deprivation environments remains to be 
achieved That is it is often reasonable to assert that a restriction of 
variability has occurred but the definitions dimensional analyses and 
measurement of the variability remain unspecified Similarly the proper 
ties of the sensory rewards which reinforce the escape avoidance or con 
summatory responses are often not ascertainable It appears dear that a 
u unt erstanding of the motivational phenomena associated with sensory 
deprivation requires that the lack of variability of the deprivation condi 
lion and the vanabrluy or the sensory r on arils be further analyzed 

It should be noted that many of the studies restessed here bear on 
tne dme and incenme phenomena m a manner that is incidental to the 
primary goal of the imestigators thus the esidence on these topics is 
av,« n . ,n! 0ni P ete This is apt to be the case particularly with regard to 
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presents different, anti usually more difficult, problems of interpretation 
, " Hie use of ilomerbal, 'meaningless stimuli of presumable relauiefr 
101V secondary reuard value, these tuo classes of studies Kill be discussed 
separately in the sections that follow 


experiments with meaningful stimuli 

AS REWARDS FOR INSTRUMENTAL ACTIVITY 


There has been, from the beginning of sensory deprivation research, 
a strong interest in the effects of deprived perceptual experience upon 
attitude change In Bextons dissertation study (1953) eight subjects w a 
condition o[ perceptual deprivation were permitted to respond as they 
wished for such variable, meaningful stimuli as segments of a stock market 
report, soap commercials and religious talks for children In a pre- 
expenmen n I procedure, the subjects were divided into two groups one of 
which was familiarized with the 'sensory rewards’ which would be made 
available to them later, the other group receiving no such exposure at all 
During the deprivation condition, the group which had been familiarized 
with the materials responded for them only nine times while the group 
which had received no exposure to the materials responded for them 55 
times As the groups had otherwise been treated similarly, it appears that 
the novelty or information value of the stimuli was responsible for the 
difference m response rates Bexton s results suggest that the deprivation 
condition give rise to a drive process which motivated the responses for 
stimulation, and that the reinforcing attribute of the stimuli was their 
novelty or information value, rather than their variability or whatever 
secondary reward value they may have possessed as both of these factors 
were constant for the two groups Thus any drive process which we may 
tentatively infer appeirs to have been associated with the lack, in die 
sensory deprivation environment, of unfamiliar, novel, or informational 
stimuli (the latter term being used m its statistical sense) rather than with 
the lack of merely variable stimuli in the sense of varied stimulus ele 
mems arranged in at least partially irregular senes, as in spoken English 
Also suggestive of a drive variable was the fact that the rate of in 
strumenta] response increased substantially during the second half of 
the deprivation condition It is tempting to conclude that successively 
energizing effects of the cumulative hours of deprivation were responsible 
for the increased response rates, although quite possibly correct such an 
interpretation remains w doubt because of the possibility that successive 
increments in habit strength associated with the successive responses 
caused an increment in response rate independent of any change in drive 
level 
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In a subsequent study of opinion change (Scott, Bexton, Heron, & 
Doane, 1959), 24 subjects remaining in the deprivation environment after 
18 hours were each exposed to nine 'propaganda lectures concerning 
psychic phenomena The subjects were then permitted to request the 
lectures, one at a time, as they wished Control subjects were exposed to 
the same lectures in a bare, lighted room, and were given the same oppor- 
tunity to request that they be repeated The perceptually deprived sub- 
jects made more responses for the lectures than did the controls This 


study yields a clearer interpretation of the relationship between the sen 
sory rewards (lectures) and the deprivation condition than does the pre 
ceding one because of the addition of the control group Regarding the 
earlier study by Bexton it would be possible to argue that the requests 
for the sensory rewards in the form of commercials stock market reports, 
etc , may have been unrelated to the sensory deprivation experience and 
would have occurred similarly with subjects in nondepnved environments 
of comparable duration The Scott experiment, however, provides evi 
dence that there is particular motivational relevance to the deprivation 
experience Because the demonstration of drive rests upon evidence that 
different degrees or durations of deprivation energize response to cor 
respondingly different degrees their results being based upon one dura 
tion of deprivation only, 18 hours are consistent with but are not proof 
o t e existence of a drive variable The design also does not permit a 
C CTence concerm ng the aspect or aspects of the taped lectures 

r“V ere reinforcing Where the earlier study (Bexton, 1953) showed 
that the novelty or unfamilianty of the stimuli was the crucial dimension 

0 rein orcement the Scott experiment does not provide such a distinction 

not possible to determine whether the lectures were responded to 
heause of the reinforcing quality of their variability, novelty, secondary 
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mental condition ruher tlian being a function of perceptual depmation 
tends instead to be suppressed by it and increasingly suppressed by in 
creasing durations of deprivation As a h>pothetical example let us con 
stefer (hit the motivation for response for taped propaganda is prmapally 
in irrelevant time anxiety associated with the ambiguities and noxehy 
of the deprivation environment Relative to control subjects the expert 
mental subjects would be expected to respond generally including re 
quests for propaganda at a higher rate but as their experience with the 
deprivation environment continues, their anxiety should gradually de 
clme and with it their response rate until the response function of the 
two groups would be indistinguishable Although research with still 
greater periods of depmation would strengthen the argument the find 
ings of the Myers Murphy and Smith study in comparison with those of 
Scott suggest that the motnation for instrumental response for verbal 
sensory rewards is related to the perceptual restrictions of the deprivation 
condition rather than to some irrelevant temporary correlate of the per 
ceptual restrictions 

A study of similar design has been reported recently by Smith and 
Myers (1956) in which the sensory rewards consisted of segments of a stock 
market report (e g Niagara Moliau k Power High 59 and 5/9 Low 59 and 
5/8 Close 59 and 5/8 no change 2 100 shares traded Lab electronics 
High 9 and 1 /2 ) Experimental subjects spent approximately 24 

hours in a visually and auditorily deprived environment Control subjects 
spent "i similar period in the same type of small room but with many 
recreational facilities such as television books and playing cards and a 
room light to be kept on as much as desired After 9t/<, hours all subjects 
were allowed for one hour to respond (lev er pressing) for the stock 
market report as often as they wished The experimental subjects again 
responded significantly more often than did the controls indicating that 
the reinforcing character of the verbal stimuli was maintained even 
though relative to (he propaganda stimuli of the preceding studies 
they were much less meaningful and presumably much more boring The 
experimental procedure was repeated on a second day and the interaction 
of the days and conditions although a statistical test was not reported 
shows a trend of considerable relevance to the present discussion From 
the first to the second day the response rate of the experimental subjects 
dropped about 40 pei cent while that of the control group increased about 
100 percent If significant this trend suggests that the response rate of the 
experimental subjects may have been enhanced initially by irrelevant 
drive factors such as apprehension or excitement associated with the 
strangeness of the deprivation environment and that by the second ses- 
sion such factors had dissipated allowing response rate to fall to a level 
associated with the motivation aroused by the perceptual restrictions For 
the control subjects in contrast the first day was issociated with only a 
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slight degree of perceptual restriction (that associated with confinement 
to their rooms) without the facilitating effects of anxiety or excitement 
anywhere near the level that might be surmised as having been cxpcri 
enced by the experimental subjects with consequently a very low re 
sponse rate less than 20 percent of the experimental group s rate In order 
to account for the sharp rise in response rate on the second day it seems 
reasonable to conjecture that boredom successfully deferred on the first 
day by the recreational facilities pro\ided was beginning to increase and 
that the verbal stimuli were of correspondingly greater motivational 
relevance 


In a second stud) employing similar procedures Smith Myers and 
Johnson (1967) extended the total period of deprivation to 7 days Sub- 
jects were permitted to respond during the 6th 78th and 150th hours 
for the segments of a stock market report Response rose sharply for the 
experimental group the rate during the 78th hour being approximately 
percent greater and during the 150th hour approximately 84 percent 
greater than that during the 6th hour Over the same interval the re 
sponse rate for the control group declined approximately 50 percent 
lese tren s over 7 days are of course quite the opposite of those ob- 
h ' n n ,‘" J® P" or st " d y °' er 2 days Had the 7-day experimental group 
. j C at a ^ ^ our interval after the initial test as in the prior 
snomp r ^° SS1 , 6 that the V a,so wou Id have shown a decrement in re 
drives In a *** 3P i! ^ l ° 3 decremem In anxiety or other irrelevant 
tiontas s, T “1 hOWC ' er lhe cumu,atl ' c effect of 78 hours of depnva 
delmenu " Y , m0tlVa : in g as to off5 « the effect of any such temporary 
oZ Z lirlVT dn ' C ThC findin S of increasing respond rate 
process a«oaateH° h ^ °* part,cular ,m erest in suggesting a drive 

Z C ~ l d SenSOry depr,Vat,on Becau ^ of the possibility tliat 
^nXatJXTn rate ! refleCt S ~ el y P«ter levels of habit 
lhe theoretical rnnsr n ' C t OWe ' er 11 15 not possible to conclude that 
neUXt o Z , rUC Hi nVC h3S bCen demons trated The finding is 
b.hr y X rXrl er V mP0rtanCe ,n *"“"B to rule out the poss, 
motivational Enables no'd.rraly'rdatrf'lo' ^ "i™" 0 '"' SpUr ‘° U “ 

r ■ - 

deprivation motivates the , ' ,ew that sensory 

ot a meaningful verbal sort Thev 1 8 P omes wh 're the stimuli are 

nl.e.,,ersucLonvau„“",^ 7 (h trl7,' ,de e ' ,denCe ”°" eVer " 

as none included a , Emom,ratl '>n of the drive construct 

of difTercm £n " 8 ' Z '” 8 ^ 

also a, to ,|,e identification oi the a, mho, ' Z Pr °' , 

nliich determined .heir reintorcemenl value d"!' " 

topic was provided by Bexton s flO-iVl i e principal lead on Ibis 
1 y uexton s (19a5) study m which ,t appeared that the 
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reinforcing ■value of the verbal stimuli lay principally in their un 
familiarity to the subject rather than in their inherent properties 

A variation of the avoidance paradigm is represented by a senes of 
experiments by Rossi and Solomon (!964a 1964b ig64c 1964d) m which 
subjects serving in deprivation environments for 3 hours were permitted 
to make button pressing responses which they were led to believe would 
earn them a reduction in the total duration of deprivation That these 
experiments are considered under the present section which is concerned 
with studies employing meaningful stimuli as rewards may seem arbi 
trary at first thought Consider however the nature of the reward as the 
subject perceives it The subject believes that he will receive time-off 
i e tint the end of the deprivation condition will occur sooner thereby 
releasing him earlier into the environment outside the experimental 
chamber— an environment which although not specified in the research 
report is undoubtedly a complex and meaningfully patterned environ 
ment for each subject Although a majority of the subjects did respond to 
some extent for time-off suggesting that the condition was aversive a 
substantial proportion did not respond at all-four out of ten subjects in 
one experiment seven out of! 5 in another and five out of 18 m a third 
There were in addition an unspecified number of subjects with very low 
response rates Thus some doubt is raised as to the aversive status of 
sensory deprivation of 3 hours duration Rossi and Solomon unlike per 
haps most investigators in this area have reported specific data on non 
responding subjects It may well be that similar doubts would be raised 
about the aversive character of the longer periods of deprivation employed 
in other studies had the investigators reported comparable data 

The Rossi and Solomon experiments were not directed principally 
toward an understanding of drive and incentive phenomena bul were 
instead concerned with such topics as the relationship of the mstrumen 


tal response me to descriptions of experience to changes in ratings of 
well being and to differences in the physical discomfort of the depnva 
lion environment One experiment however bears more closely than the 
others on a possible drive interpretation (Rossi 8. Solomon 1964b) Sub- 
jects were permitted to respond for what they were led to believe would 
be time-ofT at the rate of 1 minute 2 minutes or 3 minutes for every 
200 presses Response rate was found to be a significant increasing func 
non of the magnitude of the time-ofT rewards This finding supports the 
interpretation that the motivation for responding was related to the 
aversive character of the deprivation condition whereas the absence of 
siicl! a relationship would have suggested tint response was determined 
principalis by spurious unknown nonaversive factors Rossi and Solo- 
mon s data are thus consistent with a drive interpretation but as with 
the prior studies do not constitute proof of a drive variable because of 
the absence of comparisons of response rates following different periods 
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For the subject Mewing them, they would be identified as basing maximal 
in ormation value (maximal because they vs ere arranged in a totally 
random fashion) if he had no basis for prediction of the arrangement of 
l * 1 . rl? 3nd Sil ° rt * meS knew ,n advance what the stimuli would 

°° i ^c, i e , if they were entirely predictable, the same stimuli would be 
correc y esignated as having maximal complexity A totally nonrandom 
ie, symmetrically or regularly patterned) arrangement of lines would 
d * 6 *"? C .° m P %a ^ ue » but some fluctuation value according to the 
degree of alternation of long and short lines The following are examples 
of maximal, intermediate and zero fluctuation values 




or 


Maximal Intermediate Zero 

'’ iarap '" are o[ v,5uai ■" du - 
applicable to sum * nforn ’-‘ llon complexity, and fluctuation should be 
U 1 of all modalities whether in discrete or series form 


Escape Paradigm 

within the'aJoidancemr ^di'mn "° I V nean,n l^ u ^ sensory rewards, none fall 
Vernon and McGill 09601 hTx d ° nIy " lthln ‘ he esca P e P arad, S m 
of the escape parad.^m whichT™ - “ S1 “ d> en ’P lo > ,n S a var,at '°" 
dependent variable mther than , 1 , rcs P° ns,: constituted the in 

scheduled for 5 days of , he cr,ter,on measure Fifteen subjects 

(button pressing) for exposure 7f C ? r, ' at,on uere permitted to respond 
large and a small circllTwith , d,SCTele ' ,sual stimulus consisting of a 
subjects (N = 6\ v, j, n r _ n slanting lme between them For those 

as erage of 37 6 hours) the ” ware™" '’“’'k 0 "’ ll,c experiment (after an 

ulus was more than 13 times Erran d"' ° l""' SpCm ' ,ew,nB <hC 5 “ m 
greater than the average amount of time 
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spent by those subjects (N = 9) who completed the experiment It seems 
reasonable to assume that the early release group experienced the 
deputation emironmem as more aierstie than did the stayers le 
that they were under a higher leicl of Jim If this assumption is correct 
then the instrumental response rales of the two groups should permit 
some inference as to tile attributes of the environment which were drive 
inducing Had the two groups responded at a similar rate we would be 
forced to conclude that the absence of such visual stimuli as was repre- 
sented by the figure contingent upon response did not constitute the aver 
sue attribute As it happened however the large and statistically sig 
mficant difference in mean response rates is strongly suggestive of a drive 
process associated with the depmed visual experience In contrast to the 
relatively high salues of information and complexity which characterized 
the meaningful sensory rewards discussed in the preceding section Vernon 
and McGill s subjects viewed repeatedly a single stimulus consisting of 
three geometric elements Except possibly for the first one or two ex 
posures the stimulus was presumably entirely predictable by the subjects 
and thus exposure to it was not associated with any information value As 
the computation of the randomness of the spatial or sequential arrange 
ment of stimulus elements requires that they each appear more than once 
the complexity value of the sensory reward is also at zero Thus the van 
ability of the sensory reward is associated with the lowest of the three 
hierarchically ordered dimensions fluctuation satisfying the entenon of 
that dimension simply because the three stimulus elements are not identi 
cal but are drawn from different categories in this case categories of size 
and contour The inference is suggested that the subjects experienced a 
drive for visual stimulus fluctuation If true this finding would not rule 
out the possibility tint other times for stimulus information and com 
plexity might not be induced by sensory deprivation but at the same 
time the possibility is raised that the motivationally relevant dimensions 
of the sensory rewards employed in the previously reviewed studies may 
not be either information or complexity but simply the subordinate 
dimension of fluctuation Although Vernon and McGills findings are 
consistent with the interpretation of a drive for stimulus fluctuation the 
experimental design does not permit an unequivocal test of the drive 
hypothesis One obstacle lies m the fact that the early release subjects 
may have experienced die deprivation as more noxious than the others in 
a way not necessarily related to the visual restrictions and that the greater 
aversneness of the situation m accordance with the principle of gener 
aljzed drive more strongly energized a wide range of reactions including 
button pressing than was true of the stayers A control for this inter 
pretation would have been the inclusion of a blind button the pressing 
of which did not result in any increase in stimulation Had die differen 
tial in response rate between the two groups been greater for the stimulus 
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button than for the control button, the inference of a dme process specific 
to the visual restrictions should have been supported 

Coniummolory Paradigm 

Incentive Phenomena Jones and Ins associates at the University of 
Pittsburgh have conducted a series of experiments in which the subjects, 
after varying initial periods of sensory deprivation up to 48 hours were 
allowed control of apparatus which could be used to introduce sequences 
of visual or auditory stimuli into the deprivation environment as the sub- 
jects washed throughout the balance of the session In the first stud) of the 
senes (Jones Wilkinson, &. Braden, 1961), subjects lay on beds in light 
proof, sound insulated chambers for 10 hours After 1 hour for half the 
subjects and after 5 hours for the others they were permitted to press a 
button which initiated a senes of 24 brief red and green light flashes at 
1 second intervals and to vary the position of a dial which controlled the 
information value of the senes The light flashes were of very low in 
tensity, although readily perceived by the dark adapted subjects and were 
oca ted 3 inches apart on the ceiling above the foot of the subject's bed 
Ine information value of the senes was vaned by causing the succession 
o re and green flashes to be randomly determined to different degrees A 
maximal information senes (with a relative information value of 1 0) 
constste o an entirely random succession of red and green flashes which 
was always unpredictable because further selections of the senes resulted 
Jr'” a randomization, thus, except by chance, no two senes of 

^ ashes would show the same succession of red and green lights Inter 
mediate degrees of information were established as before except that the 
T certa,n sena l positions were of a fixed or predictable, 
e\er% e in a senes with relative information value of 0 67, 

er2i inrtb COnslant color (red for half the subjects, 

random d ha '^ " llh ' h<: lntcr ' enln S flashes being gisen a ness 

^,e,T,fh‘T,’ naU “; up ° n of .ha, senes Similarly, in a 

L‘" T a ' ,I>n Valuc oI 033 °”Iy every third flash vsas 
Zero intonna'? nPr ' d l Ctable ’ ' h ' rKI,3,n,n g '"<* fluids being of fixed color 
' V* by a senes of a single color 

information ralue! "the raMn^ ^ ,* 5 ' g^l, ' a,n, • ‘"“easing function of 
approximately f!ir« I* 50 * 6 rate for maxima l informauon being 

«Sr,mTn i* 3 ' '° r * ero A replication of .he 

yielded almost tdemicaWesults S '"" Ul1 (! "* uencK o! h, S h and Io " ,onB> 
of informal, onal senes ,s probabl^r, 1 " 8 r' ‘ 1 ’ e re,nIorc,n S charac,cr 
(Jones X. McGill 1% 7 Exp n lt’wi 1^'', “ particular modalities 
incentive dun,*™.™ ' P ) w, ll be recalled that the proof of an 
"“ra« *7" ™“* U P?' 1 "" flemonstration lhai response streng.l. 
esuh onno J 1 mS "" '‘M-mhesired incem.se If that 

esul, canno, be shois-n ,t ssould hate to be concluded .hat ,!,= dimension 
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which Has sancd ins not that which uas critical for reinforcement and 
that the true dimension of reinforcement hes m some undesignated 
aspect or aspects of the objects or events employed as rewards In the 
present experiments the demonstration of an incentive principle was 
satisfied by the increasing trend of responses over information values 

While there seemed little doubt but that an incentive dimension was 
established some ambiguity remained as to die correct identification of 
the incentive dimension It could be argued that the subjects might have 
shown the same function of response over the increasing values of ran 
domness even if the series representing particular values of randomness 
had been repeated exactly no matter how often the subjects responded 
for them That is the subjects might have responded exactly the same 
whether the senes were random only (hav mg complexity value) or random 
and also unpredictable (having information value) In order to resolve 
this question a senes of further experiments (Jones 1964b) was carried 
out in which the incentive properties of information and complexity were 
compared by making available to the subjects comparable values of the 
two dimensions A maximal complexity series for example consisted of an 
entirely random sequence of red and green light flashes which was re- 
peated exactly each time the subject selected that series A maxima! in 
formation series consisted of an entirely random sequence of red and green 
flashes differing from the complexity senes in that each selection of the 
senes resulted in an independent (and hence unpredictable) randomiza 
tion of the sequence Subjects response rates were compared over the 
relative information and complexity values 0 00 0 50 and l 00 

The results were in certain respects surpnsmg When subjects had 
available to them only information or complexity senes their response 
functions were in some respects similar with response rate being much 
the highest for maximal values (1 00) of each dimension but where the 
response function for information was increasing and monotomc the 
function for complexity failed to meet that criterion of an incentive di 
mension because the response rate for zero complexity was elevated above 
that for the relative complexity value 0 50 Because the function was 
otherwise increasing and linear however and because the analysis of 
variance showed both the linear and quadratic components to be ugmfi 
cant we shall speak tentatively of the incentive properties of high values 
of complexity noting that the requirements of an incentive dimension 
were not met The evidence for the incentive properties of even high 
complexity series failed to emerge however when subjects were simul 
tineouslv permitted to respond for comparable values of both dimensions 
Response rate was again found to be an increasing linear function of m 
formation values but the strong preference for maximal complexity over 
lesser complexity values filled to appear in fact the response rate for 
maximal complexity was but very slightly and nom.gmfic.mly greater 
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than that for zero complexity It appears that the incentive properties of 
stimulus information are sufficiently the stronger that they effectively sup- 
pressed the incentive properties of stimulus complexity when both were 
simultaneously and equally available to subjects Thus the statistically 
superordinate information variable is motivationally superordinate as 
well As both the complexity and information dimension were at zero in 
the deprivation environment preceding the period of instrumental re 
sponse (because of total absence of photic stimulation) it may be inferred 
that the drive process if any existed was principally a drive for stimulus 
information 


Because the incentive properties of the complexity series arc in turn 
confounded with the possible incentive properties of fluctuation series 
the Jones (1964b) study continued with a comparison of these two vana 
bles It might be argued for example that the reinforcement value of the 
high complexity series lies not in the randomness per se, of the sequence 
of stimulus categories but simply m the fact that the more complex series 
contain more instances of fluctuation of stimulus categones and that sub- 
jects would respond just as discrimmatively for increasing values of fluctu 
ation in series which are totally nonrandom and thus have zero complexity 
A rTr maximal fluctuation value it will be recalled is of the form 
subjects were limited to comparable values of 
either complexity or fluctuation series (but not both) their response func 
ions were ound to be almost identical with response rate being greatest 
va ues Neither variable As complexity is superordinate with 
rnmni ° uctuat,on J us * as information is superordinate with respect to 
twfr! “ If Cx ?' ctcd subjects are allowed to choose be 

comDlexif Para m ° f b ° th d,rnem,ons die incentive properties of 

6 fr, t0 be the ^ eater w,th a suppression of the 
and eauallv fluctuat,on ^nes which were simultaneously 

rniTtr InU "' ,Vel >' “ s "™ d reasonable .bat a phys.cally 
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competitiona] P Sit a t ^ UCS ° f t! ’° lwo d, mensions now tested in a 
tn“X“ n " ‘ , ,0n "T agam aWt tnd.cat.ng that the 
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per re does not appear to hire - gOT ' e! Thus randomness of sequence 
sensory incentives^ " y S ' atm aS an ’"dependent dimension of 
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incentive property of stimulus information has also been provided by an 
experiment by Zuckerman and Haber (1965) in which subjects were per 
mitted to manipulate a three position switch as they wished throughout a 
3 hour session of visual and auditor) deprivation One switch position 
provided a 15 second exposure to a random senes of colored strips painted 
across a blank film strip a second position provided a 15 second scries of 
tape recorded tones with choice and order of notes randomly determined 
and the third position which activated no stimulation was included as a 
control Because the series of tones and colored strips were each conunu 
ously randomized so that subjects were not able to predict them they 
were of maximal information value A feature of the design unique to tins 
experiment was the attempt to insure some general psychological equiv 
alence of the two sets of stimuli In a pilot study subjects rated both the 
color and tone sequences on 14 scales drawn from Osgoods Semantic 
Differential research (1957) the evaluation factor was measured by six 
scales the poiencj factor by four and the aciivity factor by four Because 
the ratings indicated the visual stimuli to be more potent than the audi 
tory stimuli the latter were increased in amplitude At the beginning of 
the experiment proper both senes were rated as equivalent on all three 
factors The results suggest that the reinforcing value of the stimuli was 
considerable Subjects were required to respond ten times in order to 
initiate a stimulus series The mean response rate pooled over auditory 
and visual senes was 1 942 thus subjects responded for 3n average of 194 
series of 15 seconds duration No responses were made with the switch in 
the neutral position The experimental design did not permit a direct test 
of information as an incentive dimension because only one value of tn 
formation was employed but the results are highly consistent with chose 
reported by Jones and his associates Of particular interest was die com 
panson of response rates for the visual and auditory series response lor 
the visual series was significant!) greater than for the auditory senes, the 
mean rate being more than twice as high The sinkingl) greater motiva 
ttonal relev ante of the visual stimuli is a topic to which we wa/f return in a 
later section which includes a discussion of Thornton s (I96G) comparison 
of information satiation effects in the visual and auditory modalities 

Corroboration by other investigators of the incentive properties of 
complexity stimuli in deprivation conditions is very limited although 
several investigators have assessed the reinforcing value of the complexity 
dimension in nondepnvation conditions (eg Berlyne 1957 Munsingcr*. 
kessen 1961) A single study by Goldstein (196a) liears indirectly on the 
incentive properties of complexity stimuli After 19}$ hours of depnva 
tion subjects were permitted to respond for a discrete complex vnuat 
stimulus Card \ 1 of the Rorschach test and fora discrete complex, audi 
tory stimulus a tone mixture (It is difficult to evaluate die stimulus 
properties of ihe Rorschach card an 1 although the experiment Is included 
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in this section as an instance of using nonmeaningful sensory rewards, it is 
acknowledged that associative reactions to the stimulus may have been 
strong, and that the stimulus may have had considerable secondary reward 
value for some subjects.) Deprived subjects responded more often for each 
stimulus than did nondeprived controls, and response for the visual stim- 
ulus was more frequent than for the auditory stimulus. Because of the 
probable differences in associative and learned reward value between the 
two stimuli, however, it cannot be concluded with confidence that the 
results reflect a general difference in the motivational relevance of visual 
and auditory stimuli. 


Two studies have been reported which deal with the possible incen- 
tive properties of nonvariable stimuli, that is, discrete signals which show 
no fluctuation. In the first of these (Myers, Murphy, Smith, & Goffard, 
1966), subjects were permitted, during a 40-minute test period following 
48 hours of deprivation, to respond for either a brief 500-cps tone or a 
comparable period of low-volume white noise. As compared with non- 
deprived controls, the sensorily-deprived subjects failed to show a sig- 
ns icantly greater response rate. Many subjects expressed irritation and 
annoyance with the stimuli, and some seemed ambivalent in their atti- 
tudes. The investigators commented that, "Even though a Cubicle subject 
might want to hear a 500-cps tone more than did a Control subject, he 
might also be more annoyed by it when it did come on" (p. 74). The same 
investigators, in a further experiment, found that subjects who had been 
senson ) deprived for 76 or 96 hours significantly more often responded 
tor the rasatHM of auditory signals during a 30-minute "satiation" pro- 
ure lan i nondeprived controls. In some of the earlier experiments 
y Jones and Ins associates dted above, white noise was employed for its 
nf .1 It C ’ tUl WM dlsconti nued because subjects often complained 
° rt ’ l * ,ou gh they had been wearing beeswax and cotton 
earplugs which greatly attenuated all sound. Although merely conjectural 
creatlv^Th-eT' ** *PP c . ars P°«ible that such reactions may be a function of 
pam ,l,r " llolcK T™’ * n| crpretation is suggested by the 
"S' "T an , d McCm < 196l > "hid. .he reduction of pain 
1 da It n W,,h ' ,cctric shock in !ub i'“ "ho had completed 

edit ill ^ n , 7rV‘°" ,ha " r '« hn.es greater than the 

o| ° CCUrTC<i Ki,h “ntro! subjects as a function 
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discrete nonvar' t > U ' ■ Ca .! nj ’ die possible incentive properties of 
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stimuli This variation of the obstruction method originally employed in 
animal experimentation (Warden &. Ntssen 1928) is based upon the 
assumption that the shod, does m fact function as a barrier or obstmc 
uon to response and to be sure that that was the case a control group was 
included which received shock only The completely unexpected result 
however was that the shock did not significantly inhibit response instead 
the control subjects with no other reward than shock responded for more 
intense shock than did the experimental subjects Both groups were main 
tamed m sensory deprivation environments for 8 hours From the end of 
the first hour the experimental group was permitted to respond for a 
shock administered immediately to the forearm which was in turn fol 
lowed promptly by the positive reward a series of visual stimuli of maxi 
mal information value The control group was from die same point 
allowed to respond for shock only The first shocks administered were set 
at near threshold levels for all subjects with succeeding shocks intermit 
tently increased in imperceptible or barely perceptible degrees according 
to a standard prearranged schedule The dependent variable of prime m 
terest was die shock intensity in milhamperes associated with the subjects 
last response before the termination of the 7 hour period of responding 
All subjects participated in both a pre and immediately postexpen 
mental scahngof their reactions to shock in which they indicated accord 
mg to the method of limits the shock intensities which were minimum 
perceptible irritating painful very painful and a fifth intensity 
which was the maximum tolerable t e the greatest level of shock which 
the subject would accept It was emphasized that the research was explora 
tory m character that the experimenters had no preconception as to how 
often or seldom the subjects would respond and that the procedure was 
not intended as a measure of any jiersonality factor such as resistance to 
stress To both the experimental subjects (shock plus visual information) 
and the control subjects (shock only) the experiment was introduced as an 
attempt to discover whether or not certain kinds of stimulation are useful 
in die alleviation of boredom The gradual upward drill in shock inten 
sity was rationalized as a technique for offsetting the normal adaptation 
to shock which would be expected to occur over such a period of time A 
comparison of the pre- md postexpenmental scaling of shock showed a 
slight and nonsignificant tendency to adaptation-i c a rise in threshol I- 
in surprising contrast to the findings of Vernon and McGill (1961) Conse- 
quently the intensity of the shock associated with the subjects final 
response was described in terms of the postexpenmental scaling For the 
experimental group the mean shock intensity associated with the final 
response was not significantly different from dm associated with die mean 
judgment of painful while for die controls the final response was 
associated with a mean judgment of scry painful Several subjects ,n 
both groups accepted during the deprivation condition shock intensities 
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greater than those which the) designated as their upper limit in the im 
mediatel) following postexpenmen tal scaling 

Berkmans (1966) experiment, employing generally similar proce 
dures attempted to determine whether the reinforcing character of the 
shocks could be enhanced b) attaching information value to them, 1 e b) 
making them to a certain degree unpredictable Berkman was pnncipally 
interested m analogues of behavior customanly designated as masochistic 
in a clinical context The response of subjects for stimuli which the) re 
gard as painful and which are ordinanl) (i e , outside the expenment) the 
object of avoidance, meet the behavioral criteria of masochistic behavior 
quite closel) As nonpainful informational stimuli had been shown in 
prior studies (eg, Jones Wilkinson %z Braden, 1961) to have significant 
incentive properties it was reasoned that electric shock sumuli which con 
lam information value should be responded for more often than shock 
stimuli which are redundant or predictable Should this be found to be 
the case it would suggest that much of the motivation for seemingly mas- 
ochistic behavior may not be motivation for pain per se, but motivation 
for the novel or informauonal character of the stimuli The experimental 
group was permitted, after the first hour of an 8-hour deprivation period 
to respond for shock as often or as seldom as the) wished The apparatus 
consisted of a two-position dial and a button A button press with the dial 
m the first position activated a probabiltt) program w hich administered im 
mediatcl) a shock to the forearm on 50 percent of the trials according to a 
random schedule On the remaining trials nothing happened Thus each 
trial was informational m that its shock nonshock status could not be 
predicted Because of the possibilit) that subjects might respond for the 
information shocks because of their value on the subordinate fluctuation 
dimension the second dial position sersed as a control which delivered 
shocks on a 50 percent alternation schedule That is ever) other button 
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tro! subjects U ere receiving shock following approximately one half their 
responses the mean number of shocks received by the control group was 
more than twice the number received by the experimental group Tins lat 
ter comparison which is statistical!) significant is difficult to interpret It 
seems likely chit reinforcement ratios and schedules arc involved It also 
appears probable chit response for the informational shocks ma) have 
been partly inhibited b) feir associated with their unpredictability a 
factor absent in the control group There was no significant difference be 
tween the experimental and control groups regarding the semantic judg 
ments associated with the shocks the) received during the deprivation 
condition Tor the experimental group eight out of the nine subjects sue 
cessfully completing the session responded for shocks at or above die m 
tensity they had judged painful and four subjects responded for shocks 
it or above the intensity judged very painful Within the experimental 
group the frequency of response for the information shocks wis greater 
but not significantly so than tint for the fluctuation shocks 

Considered together the results of die Berkman and Tulchmsky ex 
pcriments appear to indicate that the discrete shock stimuli of almost per 
feci!) predictable intensity which were at first minimally uncomfortable 
but which rose to intensities winch most subjects described as painful or 
worse functioned as strong positive rewards The highly unexpected na 
ture of these results dialed a certain amount of paranoia in the investi 
gaiors. In order 10 be sure that the subjects verbal ratings of shock intensity 
did not represent gross inflations of actual subjective discomfort the 
laboratory personnel informally evaluated their own reactions to the 
shock series and were in agreement that shocks which subjects reported as 
painful and very painful were in fact distinctly aversive from their stand 
point also Although the possibility cannot be ruled out altogether that 
some distortion in the subjects labeling of (heir discomfort reactions oc 
curred it appears very unlikely that iny such distortions as may have 
occurred represented a systematic bias of any appreciable degree 

Drue Phenomena In the first of the experiments reported by Jones 
and his associates £Jones Wilkinson R. Braden 1961 Exp I) subjects were 
permitted to respond for visual information series from the beginning of 
12 hour sessions Response rate rose sharply over the first 9 hours of the 
session falling oil slightly in the last 3 The initial period of increasing 
response rate is highly suggestive of a drive process but not conclusive 
because of the possibility that the successive increments in habit strength 
associated with successive responses may have been sufficient to accelerate 
response rate to the extent observed without the necessity of drawing upon 
a drive interpretation In the second experiment of the Jones Wilkinson 
and Braden study that confounding of variables was avoided by maintain 
ing half the subjects in deprivation for 1 hour before permitting them to 
respond the other half for 5 hours Any differences in response rates for 
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greater than those which the) designated as their upper limit in the lm 
mediately following postcxperi mental scaling 

Berkmans (1966) experiment employing generally similar proce 
dures attempted to determine whether the reinforcing character of the 
shocks could be enhanced by attaching information value to them, i e by 
making them to a certain degree unpredictable Berkman was principally 
interested in analogues of behavior customarily designated as masochistic 
in a clinical context The response of subjects for stimuli which they re 
gard as painful and which are ordinarily (i e outside the experiment) the 
object of avoidance meet the behavioral criteria of masochistic behavior 
quite closely As nonpainfu! informational stimuli had been shown in 
pnor studies (eg Jones Wilkinson & Braden, 1961) to have significant 
incentive properties it was reasoned that electric shock stimuli which con 
tain information value should be responded for more often than shock 
stimuli which are redundant or predictable Should this be found to be 
the case it would suggest that much of the motivation for seemingly mas- 
ochistic behavior may not be motivation for pain per se, but motivation 
for the novel or informational character of the stimuli The experimental 
group was permitted after the first hour of an 8-hour deprivation period 
to respond for shock as often or as seldom as they wished The apparatus 
consisted of a two-position dial and a button A button press with the dial 
in the first position activated a probability program which administered im 
mediately a shock to the forearm on 50 percent of the trials according to a 
random schedule On the remaining trials nothing happened Thus each 
trial was informational m that its shock nonshock status could not be 
predicted Because of the possibility that subjects might respond for the 
information shocks because of their value on the subordinate fluctuation 
dimension the second dial position served as a control which delivered 
shocks on a 50 percent alternation schedule That is every other button 
press was followed by shock the intervening responses again being fol 
lowed by nothing As the schedule was entirely predictable the mforma 
tion value associated with the sequence of shock and nonshock trials was 
zero while the fluctuation value of the senes was maximal If the greater 
motivational relevance of the information dimension demonstrated in 
prior studies employing nonpainful stimuli should extend also to pain 
ful stimuli subjects would be expected to press the button for the proba 
bilistic determination of shock rather than for the alternating senes and 
response for both would lie expected to be more frequent than in the con 
trol group described previously which received shock following all re 
s ponses 

The results were again in the direction contrary to that predicted 
The mean number of responses for the controls was greater than that for 
the experimental group pooling responses for both the fluctuation and 
in ormauon a ternatives although not significantly so Because the con 
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trol subjects were receiving shock following approximate^ one half their 
responses the mean number of shocks recened by the control group was 
more than twice the number received by the experimental group This fat 
ter comparison which is statistical!) significant is difficult to interpret It 
seems likely that reinforcement ratios and schedules are involved It also 
appears probable that response for the informational shocks may have 
been partly inhibited by fear associated with their unpredictability a 
factor absent in the control group There was no significant difference be 
tween the experimental and control groups regarding die semantic judg 
meats associated with the shocks they received during the deprivation 
condition For the experimental group eight out of the nine subjects sue 
cessfully completing the session responded for shocks at or above the in 
tensity they had judged painful and four subjects responded for shocks 
at or above the intensity judged very painful Withm die experimental 
group the frequency of response for the information shocks was greater 
but not significantly so than that for the fluctuation shocks 

Considered together the results of the Berlman and Tufchmsky ex 
periments appear to indicate that the discrete shock stimuli of almost per 
fectly predictable intensity which were at first minimally uncomfortable 
but which rose to intensities which most subjects described as painful or 
worse functioned as strong positne rewards The highly unexpected na 
ture of these results elicited a certain amount of paranoia in the invest! 
gators In order to be sure chat the subjects verbal ratings of shock intensity 
did not represent gross inflations of actual subjective discomfort the 
laboratory personnel mformall) evaluated their own reactions to the 
shock series and were m agreement that shocks which subjects reported as 
painful and very painful were, in fact distinctly aversive from their stand 
point also Although the possibifit) cannot be ruled out altogether that 
some distortion in the subjects labeling of their discomfort reactions oc 
curred it appears ter) unlikely that any such distortions as may have 
occurred represented i systematic bias of any appreciable degree 

Drive Phenomena In the first of the experiments reported by Jones 
and his associates (Jones Wilkinson fk Braden 1961 Exp I) subjects were 
permitted to respond for visual information scries from the beginning of 
12 hour sessions Response rate rose sliarpl) over the first 9 hours of the 
session falling off slightly in the last 5 The initial period of increasing 
response rate is highly suggestive of a drive process but not condume 
because of the possibility that the successive increments in Jiabil strength 
associated with successive responses may have been sufficient to accelerate 
response rate to the extent observed without the necessity of drawing ujxm 
a dmc interpretation In the second experiment of the Jones Wilkinson 
and Braden stud) that confounding of variables was avo.dcd b> maintain 
ing halt the subjects m deprivation for 1 hour before permitting them to 
respond the other half for 5 hours An) differences m response rates for 
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the two groups over comparable periods of time after those periods of mi 
tial deprivation could not be attributed to differences in habit strength 
The data supported the drive hypothesis The 5-hour deprivation group 
in their first hour of access to the visual incentives responded at a higher 
rate than did the I hour deprivation group Over the following 4 hours 
the response rates for the two groups converged presumably as the differ 
ential energizing effects of the initial periods of deprivation dissipated 
over time Subsequent experiments in the University of Pittsburgh labora 
lory confirmed the dme interpretation in comparisons of groups deprived 
for substantially longer periods Gardner (1961) maintained twelve sub- 
jects in lightproof sound insulated chambers for 48 hours with half the 
subjects denied access to the visual incentives for 5 hours the other half 
for 24 hours The mean response rate of the 24 hour group was sigmfi 
cantly higher than that of the 5 hour group over comparable periods of 
access to the visual incentives The experiment which followed (Jones 
Gardner & Thornton 1966 Exp II) extended the comparisons to groups 
deprived for 0 24 and 48 hours before being allowed access to the visual 
incentives for the balance of 96 hour deprivation sessions The dme by 
pothesis was again supported response rate was a highly significant 
(p < 001) linear function of the number of hours of prior deprivation 
The considerable evidence for a dme variable associated with sen 
sory deprivation bears importantly on the view of Hebb (1955) and some 
others that arousal as measured by ARAS activity projected to the cortex 
is synonymous with the concept of drive If we may assume that Hebbs 
use of the term drive is consistent with the S-R reinforcement theory defi 
nitions employed in this chapter then the evidence for information drive 
would seem to refute his view Zubek and his associates (Zubek 1964a 
Zubek & Welch 1963 Zubek AS elch 8: Saunders 1963) have reported sev 
eral experiments showing that both perceptual and sensory deprivation 
resulted in progressive decrements in mean occipital frequency an indica 
tion of decreased ARAS arousal Yet the experiment of Jones and his as- 
sociates and the experiment of Smith and Myers cited in a preceding 
section show that dme as measured behaviorally tncreases over days of 
sensory deprivation Thus arousal as measured by ARAS activity is not 
synonymous with drive and Hebbs theory would seem to require revi 
sion A further complication for the arousal theories is provided by the 
fact that autonomic arousal as measured by the GSR increases as a func 
tion of hours of sensory deprivation rather than decreases as does cortical 
or ARAS arousal In the Vernon McGill Guhck and Candland (1961) 
experiment for example measures were taken before and at the end of 
eprivation periods of 24 48 and 72 hours In each case arousal increased 
(resistance decreased) and the magnitude of the effect was an increasing 
Function of hours of deprivation That the GSR as a measure of autonomic 
arousa converges with drive as behaviorally defined is demonstrated 



Stimulus Seeking Befiav 


195 


m a particularly interesting tta; b) Zuclerman and Haber (1965) These 
tntestigators selected from the subjects of a pnor experiment (Zuclcerman 
Leune 8. Blase 1964) tuelse individuals who showed high autonomic 
(increased conductance) measures during sensory deprivation and twelve 
who showed low arousal Both groups were then maintained in sensory 
deprivation for 3 hours during which they were permuted to respond for 
random visual or auditory stimulation The high GSR reactors (high au 
lonomtc arousal group) responded significantly more often than did the 
low GSR reactors (low arousal group) The effect was both of great magm 
tude— response frequency being almost four times greater for the high 
arousal grotip-and highly reliable (p < 001) The results suggest that au 
tonomic arousal as measured by GSR may serve as a predictor or mferen 
tial measure of the drive associated with sensory deprivation 

According to the formulation of Spence (1956) and Hull (1952) 
drive processes operationally defined in different ways and associated with 
different organ systems summate to determine a level of generalized drive 
which impartially energizes all reaction tendencies existing at the time 
This aspect of the drive construct was assessed with regard to the drive 
for stimulus information in an experiment reported by Jones (1961) in 
which all subjects were permuted to respond for visual information series 
from the beginning of 8 hour deprivation sessions One experimental 
group served under a moderate level of irrelevant hunger dnve having 
been deprived of food for 14 hours at the beginning of the deprivation 
period with food deprivation continuing throughout the 8-hour session A 
second experimental group experienced no food deprivation but was ad 
ministered uncomfortable electric shocks to the forearms at unpredictable 
and irregular intervals during the experimental session For this group 
the irrelevant drive was considered to be principally the anxiety associ 
ated with electric shocks rather than the pain itself because of the small 
number (ten) and brief duration (1 5 sec) of the shocks. According to the 
drive summation principle the characteristic function of response for in 
formation incentives over time as exemplified by the control group 
should be displaced upward most strongly when the irrelevant drives are 
at their peak less strongly at other times In comparing the control with 
the hunger group from whom irrelevant drive was presumed to rise to ils 
peak near the end of the session it was predicted that the irrelevant drive 
manipulation would show little effect on response during the first few 
hours but that relative to the control group the response rue of the liun 
ger group would be disproportionately high toward the end of the session 
Conversely because of the expeetaUon that the anxiety associated with 
shock would diminish as the session progressed it was predicted that the 
response rate of the experimental group relative to that of the control 
group would be disproportionately high in the early hours of die expen 
ment Both predictions were confirmed with p < 01 and p < 05 for the 



196 


Experimental f nd ng* 


hunger control and shock control comparisons respectively Thus the in 
terpretauon of information deprivation as a drive variable is given addi 
tional support by the demonstration of its summation with irrelevant 
drives in the determination of instrumental response To the best of the 
writers knowledge no other experiments concerned with the effects of 
irrelevant drive on stimulus seeking behavior have been reported Sued 
feld Glucksberg and Vernon (19G7) however have reported an expcri 
ment in which sensory deprivation as an irrelevant drive condition was 
found to facilitate problem solving performance on a task presumably 
unrelated or minimally related to the sensory deprivation experience As 
contrasted with the Jones (1961) experiment this experiment extends the 
status of the drive interpretation of sensory deprivation by providing a 
demonstration of the summation of drives in which the drive associated 
with sensory deprivation constituted the irrelevant rather than the rele 
vant drive 


In the experiments by Jones and his associates already noted the 
drive demonstrations have assumed that the drive was for the informa 
Uonal property of the sensory incentives principally or exclusively rather 
than for the subordinate properties of complexity and fluctuation and 
that it was the absence of unpredictable or informational stimuli in the 
visually deprived environments which energized response In the study 
discussed under tncenttve phenomena which compared the incentive 
properties of information complexity and fluctuation series (Jones 
1964b) a comparison of the drive variable associated with each of the 


three dimensions was also undertaken The strategy of these comparisons 
was based on the assumption that the response rate of subjects permitted 
to respond from the beginning of the session should rise over the first 
several hours as a function of the increasingly energizing effect of succes 
sive hours of deprivation It was acknowledged that tins would not be suffi 
aent evidence of drive because of the possibility that the effects were due 
to successive increments in habit strength alone but it was reasoned that 
failure to show such an increasing response function already demon 
strated with regard to response for informational incentives would con 
stitute evidence against a drive process or at least evidence that any drive 
process that might exist is of very low magnitude relative to that of in for 
mation drive The results constituted strong evidence against drives for 
stimu us complexity or fluctuation suggesting strongly that it is the omis 
sion or decrement m stimulus information which energizes reaction ten 
encies uring sensory deprivation rather than the omission or decrement 
in the other d.mens.ons of stimuli The possible drive phenomena associ 
wit i t ie complexity and fluctuation dimensions were each assessed 
wice once with subjects responding only for those attributes of stimulus 
*m« and cnee when series of the immediately superordinate variable 
imu tancous y present in a competitional situation (information 
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as the superordimte variable for comp] exit) and complexity as the super 
ordinate \ triable for fluctuation) In none of die four assessments did 
response rate for either complexity or fluctuation incentives show the char 
acteristic increasing function oxer the initial hours of deprivation which is 
associated with response for informational senes 

Although personality effects of sensory deprivation have received 
attention in several studies and also personality con elates of isolation 
tolerance (both reviewed by SdiuJtz 1965) there has been but a single 
study of personality correlates of the drive for stimulus information Levin 
and Brody (1966) investigated the relationship between creativity as de 
fined by Medmck s (1962) Remote Association Test and information drive 
by visually depriving high and low creative subjects for I or 5 hours be 
fore permuting them to respond for visual information series as they 
wished throughout the balance of the 8 hour session There was no signifi 
cam difference in response between the high and low-creatixe subjects 
deprived for 5 hours before being permitted to respond but in the one hour 
deprivation group the high creative subjects responded about ten times 
as often during the first hour of access to the informational incentives as 
did the low creative subjects thereafter falling off gradually For the low 
creative subjects in contrast response rate was very low for the first 2 
hours then increased sharply overtaking the response rate of the high 
creatixe group in the sixth hour The differences between die two groups 
although m the same direction were not significant when the 5 hour 
subgroups were compared The results suggest that creativity is strongly 
related to information drive that sensory deprivation quickly induces 
information drive in high creative subjects but does so only after a con 
sulerably longer period in low creative subjects whose chronic level of 
information drive in the extraexperimental environment is presumably at 
a correspondingly lower level 


EVIDENCE FOR A HOMEOSTATIC INFORMATION DRIVE 

The studies reviewed thus far have been concerned exclusively with 
the drive and incentive phenomena associated with decreased stimulus 
variation Jones and McGill (1967) liowescr haic recently reported a 
study concerned unit die hypolh enrol dmeindirang effects ol extended 
periods ol highly t onnMe stimulation The theoretical formulation under 
lying the study was that condtnons ol relatuely great decrements in Itltnu 
lus information and conditions of relatuely great increments in stimulus 
information are associated with equal and opposite drne states in 
which subjects ssill learn and perform instrumental acts which scree rc- 
spectnely to increase or to reduce stimulus information This formula 
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uon it should be noted ts not concerned in any way with intensity of 
stimulation and thus has little relationship to studies of the noxious effects 
of continued noise visual fatigue etc The study conducted as two sepa 
rate experiments consisted essentially of a comparison of the incentive 
functions obtained under conditions of information deprivation and in 
formation satiation In the first experiment subjects were permitted to 
respond for informational senes of high and low tones broadcast at 
1 second intervals m 10-hour sessions of auditory and visual deprivation 
The relauve information values available to theme were 0 00 0 33 0 67 
and 1 00 the first referring to entirely predictable senes the last to totally 
random and unpredictable senes As noted in an earlier section response 
rate was an increasing linear function of the information values of the 
senes This incentive function obtained under information depnvation 
served as the reference against which the effects of satiation were to be 
tested It was reasoned that following a condition of information satta 
tton, the preferences should shift away from senes of 1 00 information 
value toward series of 0 00 information value The satiation condition 
emplojed in the second experiment, required subjects to listen to maxi 
mally unpredictable tone senes (1 00 information value) for 1 hour for 
half of the subjects and 5 hours for the other half before being permitted 
access to the apparatus controls for the balance of the 10-hour session 
The continuous senes of tones was broadcast without interruption at the 
rate of 1 per second Once allowed control of the apparatus the subjects 
were free to select informational senes over the range 0 00 0 33 0 67 and 
1 00 but could not turn the signals off thus the second half of the expen 
mem consisted of a forced-choice condition If the satiation procedure in 
‘bleed a drive process in the subjects which was associated with the noxious 
character of the maximally unpredictable senes then response in the 
forced choice condition should show a shift toward lower information 
values relative to the preferences established under deprivation and the 
degree of the shift toward lower information values should be greater in 
the group satiated for 5 hours than in the group satiated for but 1 hour 
These expectations were confirmed As compared with the deprivation 
subjects the satiation subjects showed significant alterations in their incen 
me functions with greatly increased preference for 0 ftfl information series 
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ing significantly, which was imerpreicd as the result of tlie gradual dissipa 
tion of the satiation effects 1 

The results of the Jones and McGill study appear to be consistent 
with the dm e reduction reinforcement theory as exemplified by Hull 
(1952) and Miller (1951) Periods of information deprivation induce a drive 
process which motivates responses for stimuli of higher information value, 
stimuli which reduce the initially motivating condition of low stimulus 
information or information deprivation Conversely, periods of informa 
tion satiation induce a drive process which motivates responses for stimuli 
of low information value, stimuli which reduce the initially motivating 
condition of information satiation The principal basis for asserting the 
existence of a drive process in the sense of the drive construct in con 
temporary reinforcement theory is the observation that increasing periods 
of the hypothesized noxious condition whether satiation or deprivation 
increasingly energizes response rates The assertion of the drive reducing 
function of high information stimuli for the information-deprived sub 
jects and of low information stimuli for the information satiated subjects 
has two bases one logical and definitional the other empirical Logically 
since the information dimension of stimuli has been shown to be assoa 
ated with drive processes the subjects exposure to stimuli which attenuate 
the objective operations resulting in drive must also reduce the internal 
energizing reactions Empirically the drive reducing function of exposure 
to the stimuli should be reflected in a cyclic character of response rate 
with periods of low response rate following periods of high response rate 
because of the temporary reduction of drive afforded by the high response 
rates and thus high rates of exposure to the stimuli (exposure or, more 
specifically, perceiving in the context of information drive being cquiv 
alent to eating in the context of the hunger drive) Cyclic phenomena of 
this sort have been demonstrated with regard to responses for high in 
formation under conditions of information deprivation in the data of two 
studies by Jones and his associates The original reports did not consider 
the cyclic character of response rue however and for this reason the 
reader is referred to a discussion in a more recent paper (Jones 196 0} A 
parallel analysis of the cyclic character of response for Ion information 
stimuli under conditions of information satiation has not yet been com 
pleted 

The demonstration of the homeostatic character of information drive 
occurred in the context of a single modality audition which characterized 
both the drive variable and the incentive variable High information audi 
tory incentives appeared to reduce the drive associated with auditory' 
information deprivation and lo* information auditory incentives to re- 
duce the drive associated with auditory information ntutton Extending 
the homeostatic principle still further we may question whether a tend, 
non of nonbomcoumi occurring in one modality may be ‘ relieved by 
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soaated with sensory deprivation The animal curiosity and exploratory 
studies m contrast, have been almost totally unconcerned with psycho- 
pathology but directed rather to general motivational principles The 
purpose of the review contained in this section is not to be comprehensive 
but rather illustrative of the animal findings regarding drive and incen 
live variables associated with perceptually restricted environments par 
ticularly those which ma) be seen to parallel the human studies already 
discussed Most of the animal studies in this area have been conducted 
with rats, a smaller number with monkeys, and they will be reviewed 
briefly here in that order 


In the early 1950s the attention of several investigators was drawn to 
spontaneous alternation behavior in the rat behavior which was viewed 
as reflecting a motivation for stimulus change (eg Montgomery. 1952, 
Glamcr, 1953, Walker et a!, 1955a. 1955b, Walker. Dember, Earl & 
Karol). 1955) Direct tests of a drive process by manipulation of extent or 
temporal period of deprivation of stimulus variability were not a major 
ooj! of these studies The findtngs of Glanzer (1953). hotter, pim.de 
wme data relerant to a dme hypothesis When rats confined in one arm 
, , T' sub *'l ueml i' Pouted to choose between the arms, the 

tendency to choose the unfam.har amt was greater after confinement of 
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In the second of Fowler’s experiments, the magnitude of stimulus 
change was also manipulated All subjects ran from black start boxes to 
goal compartments which were black, gray, or wlnte Running speeds were 
a significant increasing function of degree of stimulus change between 
start and goal compartments thus providing support for an incentive- 
motivational interpretation of stimulus change 

Of the statistical dimensions of stimuli considered earlier— mforma 
tion, complexity, and fluctuation— the stimulus change for which Fowler’s 
subjects responded conforms most closely to fluctuation, the siimuli of the 
goal compartment were neither unpredictable nor random but simply 
represented a change in stimulus category (e g , black to white) Similarly 
Umdimensiotnl manipulations of stimulus change were employed by 
Dember and Milbrook (1956), whose subjects selected the arm of a Y maze 
*h»ch showed the greater stimulus change over the range black-gray 
white, and by Levjn and Forgajs (1959), whose subjects showed a response 
rate that increased over increasing intensities of light incentives Other 
investigators have employed incentive variables in which the dimensions 
of information, complexity and fluctuation each appear to be involved 
but in relative degrees not readily established Several investigators have 
reported that nts spend more time investigating that portion of a previ 
ously familiar maze into which various novel stimulus objects are placed 
(Williams SL Kuchn, 1957, Berlyne, 1950 Berlyne 8. Slater, 1957), and 
Zimbardo and Miller (1958) have shown that when the speed of rats run 
ning from one to the other compartment of a shuttle box has stabilized 
the introduction of such novel objects as springs bells and hollow cans 
produces a reliable increment in subsequent running speed That the 
introduction of such objects constituted a change of stimuli seems clear; 
but it would be difficult to determine what proportions if any, of the in 
centne value of the objects were due to their complexity, or degree of 
randomness along various physical dimensions and to their information, 
or degree of unpredictability 

Jn contrast to many of the human stimulus seeking studies, each of 
the above rat studies has emplojed discreie incentives contingent upon 
the subject s single response In order to pursue phyletic comparisons of 
such motivational phenomena, it would be necessary to establish first the 
ability of particular species to discriminate the various statistical atm 
butes of stimuli With regard to incentives consisting of series of stimuli. 


the only available ev idence of which the autfior is an are indicates lhai for 
rats the discrimination of visual stimulus information is very difficult or 
impossible Thornton (1963) attempted to tram rats to respond for food 
rewards upon presentation of a series of positionally varied (left and right 
side of Skinner box) light flashes of I 00 information value, the control 
series consisted of the single alternation of light categories (000 mforma 
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tion) None of the subjects showed evidence of acquiring the discrimina 
tion over the course of several hundred trials 


Data concerning a drive interpretation of deprived visual experience 
have been provided at the monkey level by Butler (1957) and by Fox 
(1964) In Butlers experiment rhesus monkeys confined in a small box 
were allowed to make responses which opened a small window through 
which they could peer out Their response for such visual exploration in 
creased significantl) as a function of the number of hours of prior depriva 
tion over the range zero to 4 hours These results are consistent with a 
drive interpretation of the visual restrictions associated with confinement 
but not conclusive because of the possibility that the increments in re 


sponse were due principally or entirely to a manipulatory rather than to a 
perceptual-exploratory motive The more recent study of Fox (1964) pro- 
vides a control for that possibility Fox maintained four rhesus and four 
Afacaca nemestnna monkeys in totally visually deprived environments for 
1, 2 3 and 4 hours before allowing them to determine the amounts of 
time during which programming apparatus would present senes of brief 
(0 50 sec ) light flashes The animals preference for stimulation (as op- 
posed to no stimulation) increased significantly (p < 001) as a function of 
hours of prior depnvation The subjects were allowed to choose between 
ight series or maximal information regarding temporal occurrence which 
were characterized by interstimulus intervals randomly vaned between 0 
and 4 sec and series of zero temporal information which consisted of 
Hashes at a constant interval of 2 sec (A third series beyond the scope of 
i is discussion, consisted of the subject s own pattern of bar pressing for 
ig t incentives as established on a previous occasion) The subjects 
“ 5,Smf,Ca ? tly ^ caler (P < 00 1) preference for the maximal in 
inf^,:, 5Cr,C \ than f ° r the 2er ° ,nformat,on series Thus the drive 
hour* r ° m * C ,ncr ^ a5e ^ preference for stimulation over increasing 
actmiv , PnV , at,0n ,SClCarl> ° f 3 Perceptual rather than a manipulatory 
each LL™ ,7 man, P u A lalor y acl, ' n y represented m the preference for 
n . ,C ^ me tbe an,ou nt of sensation and mean number of 
thc s 7 e f ° r stimulus senes it ,s clear also that 
f ° r Some "" n Z "lore than the simple stimulus 
the ^Morma n nnal 1° ,,R,U '° n | Whcther the -re responding for 

a tanZllv " ( T UnprCd ’ Ctab,C > as P ecl the stimulus Lies or for 

such is ,h r comii,e ’“ ,y <° r ob ^ c,i ' c 

In inmm mah ” llo " c ' tT not discernible from the stud) 

‘ " ? " aPIKJ " r " , ° na, ' l y «» established lhat usual de P 
.rr„ ,“” r, ' C an " ,ha ' “"'dimensional snnT 

laled in die ml ud ’ ’ , ' Much are ibreclly re 

esidcncc concerning rl I i' C nnf ’ c rllcrc not appear to Ire an) 
allribtitci o[ ,„ rou n “ ' °' rat ' lo *TOnnnatt slid, higher-order 

complexii) and information Visual def >riv i tion 
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generates a drne also in monkejs a dme winch appears to be related to 
something other titan an attribute of simple stimulus change As in the 
case of rats however, evidence concerning the ability of monkeys to dis- 
criminate stimulus complexity and stimulus information is lacking The 
seemingly clear evidence in support of an information drive it the human 
level, and the absence of evidence at the animal level, suggest the de 
sirabihty oF comparative, phyletic studies of both die discrimination and 
motivational phenomena associated with the statistical properties of 
stimuli 


CONCLUSIONS 

On the basis of evidence presently avaihble the following gen 
erahzations appear tenable 

Human motivation for meaningful sensory rewards 

1 Sensory deprivation induces motivation for such meaningful sensory rewards 
as taped propaganda lectures and segments of stock market reports 

2 Response for meaningful sensory rewards is not accountable for by such ir 
relevant dme factors as anxiety associated with nondepmanon feaiures of 
experimentation but appears to be related directly to the sensory and per 
ceptual restrictions 

3 Evidence has not yet been presented that the motivation for meaningful 
sensory rewards satisfies the definitional requirements of the drive construct 

4 Also the dimensions or attributes of the meaningful sensory rewards which 
are motivationally relevant have not been established 

Human mohixifion for nonmeantngful sensory rewards 

1 Deprivation of stimulus information is associated with a drive variable while 
deprivation of stimulus complexity and fluctuation does not result in evidence 
of a drive 

2, Stimulus information and stimulus fluctuation constitute independent mcen 
itie ilimens/of/s .on incentive dimension is associated with stimulus com 
plexity the apparent incentive properties of complexity being entirely 
reducible to those of the statistically subordinate dimension fl actuation 

3 Stimuli which are entirely nonvanable-eg pun? tones of brief duration - 
appear to serve minimally or not at all as rewards for instrumental activity 
except in the case of electrical stimuli associated wnh anxiety and pain 

4 The information drive and incentive phenomena noted are not hmited to a 
single modality but are demonstrable separately in the visual and auditory 
senses Demonstrations in other modalities have not yet been reported 

5 The drive for nmulus information is not specific to the sensory system de 
prned of information but is a central procss to which the information trans- 
mission of other modalities contributes Therefore for example the response 
rate for Visual infonnalion in previously visually-deprived subjects is reduced 
if the visual depnuuon was accompanied b> exposure to auditory stimuli of 
high information value 
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6 Information dnie is homeostatic m the sense that both relatively high and 
relatively low levels of stimulus information induce drive states which mo 
tivate responses serving to maintain some intermediate level of information 
transmission 

Animal motivation for sensory rewards 

1 No animal studies have been reported which give unequivocal evidence of a 
drive for stimuhis information or stimulus complexity, although the possibility 
has been raised tn monkeys which responded to visual incentives with in 
creasing frequency as a function of hours of pnoT deprivation thus providing 
evidence of a drive variable They demonstrated, further, a preference for 
senes of high temporal information over low temporal information, indicat 
ing that the motivationally relevant dimension was of a higher order statisti 
ally than the simple onset and termination of discrete signals, although 
whether it was the information dimension per se or the subordinate dimen 
sions of complexity or fluctuation could not be established 
2 Visual depnvation in rats is associated with a dnve which motivates instru 
mental response for simple onset and termination of discrete signals Although 
drives may exist which are related to the statistical character of series of 
stimuli, rather than to single, discrete stimuli no evidence of such has been 
reported as yet in the rat as it has been at both the monkey and human levels 



7 


Sensory and 

Perceptual-Motor Effects 
John P. Jubek 


In a review of the literature on sensory anti perceptual deprivation 
kubzanshy (1961b) stated that the studies are une\en in quality and 
range from carefully designed and executed procedures to vaguely forrau 
lated poorly controlled observations with small samples Similarly 
measurement in these studies has varied from precise psychophysical 
calibration to loosely defined clinical judgments unchecked for reliabil 
ity (p 58-59) Although this assertion may be valid for a number of 
areas of investigation it is not applicable to most of the research on sen 
sory and perceptual motor effects which in general has been character 
ized by a high level of sophisticition in experimental design and precision 
tn measurement Not surprisingly this research has also produced some 
of the most uniform and consistent results to be found anywhere m the 
isolation literature Contradictory findings have been reported as might 
be expected but these largely occur in studies involving qualitative rather 
than quantitative observations 

For organizational purposes the review of the literature will be pre 
sented under two main headings The first multimodality deprivation 
will be concerned with the sensory and perceptual motor effects resulting 
from an oi erall reduction m stimulation from several sense modalities. 
The second section will consist of a description of the more recent re- 
search on single modality deprivation The material will further be sub- 
divided on the basis of type of performance being appraised e g color 
perception depth perception etc. Although this form of organizational 
structure possesses many advantages particularly of clarity it does possess 
one limitation viz a repetition of the same experiment on a number of 
occasions since several different measures are frequently emplojed in a 
particular study 

The preparation of th s chapter was s ipporied by the tlcfence Research Board 
Canada /Project No 9-125 08) Vat onal Research Council Canada (APA 290) and by 
Grant MH 08748 from the Nat onal Institutes of Health United States Public Health 
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In describing the various studies a differentiation will be made be- 
tween sensor) and perceptual deprivation, as defined in chapter 2 The 
employment of this twofold classification (Kubzansky, 1961b), rather than 
a single more general category such as stimulus deprivation possesses the 
merit of frequently being able to reconcile results which seemingly are 
contradictory in nature 


MULTIMODAUTY DEPRIVATION 


Qualrfafive Reports of Perceptual Changes 

McGill experiments One of the dramatic findings of the McGill 
studies was the presence of gross disturbances of the perceptual field 
Upon termination of 2 to 3 days of perceptual deprivation, the subjects 
frequently experienced difficulty in focusing objects appeared fuzzy and 
did not stand out from their backgrounds, there was a tendency for the 
environment to appear two dimensional and colors seemed more satu 


rated than usual These disturbances in visual perception lasted for 1 or 2 
minutes In addition the subjects also reported feelings of confusion, 
headaches a mild nausea and fatigue— phenomena which, in some cases, 
persisted for 24 hours after emerging from isolation (Bexton, Heron, 8. 
Scott, 1954) 

In a subsequent experiment (Doane, Mahatoo, Heron, 8. Scott, 1959) 
a more detailed analysis was made of these unusual perceptual changes 
and the phenomena were classified into four main categories, viz, (I) 
spontaneous morcmenU-includes all apparent activity of the visual field 
when the observer (including his eyes) was still, shimmering or undulation 
of surfaces and drifting, contraction or expansion of objects, (2) induced 
movements refers to changes m the position of objects produced by head 
and eye movements, (3) surface distorlions-refers to cases in which plane 
surfaces were described as warped, concave, or convex, or in which a con 
vex swelling of the central part of the visual field was reported, and (4) 
meaT distortions— which were appraised by two types of ‘ lines tests, viz , 
line ^nT, al hne 3 fixaUOn P° ,m abtne and below the center of die 

cmer ' emc " hl3Ct ,I "'= ™ h => po.nt m the 

b> carious curvature, of the 
pronoun Xa , U ° n P° lnt Furthermore these linear effects nere quite 
one inch or B ’ ' T'i'” ° f P aral,cl llncs might be displaced b) 
“°er e <P 2,S) TaW= 7 -' 5ho " s >'"■ -nodence of the four 
sub)ec,s - — - - 

exae!. n era!ld"'° n "" T P CTCe P mal d»tort,ons .here uere reports of 

nounfed I' h> P ersaturau °'> and luminosity of colon. pro- 

dep,h ofC“ n „„" TT' aflCT ™ a 8« accentuated or d, numshed 
P" P and distortions of human faces All of die effects 
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TABLE 7-1. Incidence of Various Disturbances of Vtsual 
Perception fmmedtatefy on Coming Out Of 
Isolation Qualitative Observations by 20 
Subjects 


Spontaneous Induced Surface Linear 

Movements Movements Distortions Distortions 


18 


16 18 


SOURCE Reprinted br permission of Uniser of Toronto Press 
W. Heron, & T. H Scott, Cannd J Psychol . 1959, 13, 210-219 


from 8 K, Dosns, ff MjSatoo, 


described were obtained with both monocular and binocular vision, but 
were more marked bmocularly (p 213) These effects usually disappeared 
in about half an hour It is important to note that these unusual per 
ceptual changes were observed not only in die isolated subjects but also in 
three of the four ambulatory subjects who wore translucent goggles for 3 
days but were never confined in the isolation cubicle ' The) were worked 
with in pairs, and allowed to talk with each other, to listen to the radio, 
to go for walks, and, in general, to engage in as much normal activity as 
was possible in the circumstances ' (p 210) The results derived from these 
ambulatory subjects appear to indicate that visual deprivation alone is 
sufficient to produce a variety of distortions and changes in the perceptual 
field 

In order to further investigate these qualitative changes in visual 
perception Heron, Doane, and Scott (195G) served as subjects themselves 
for 6 days of perceptual deprivation They described the disturbances in 
visual perception as "unexpectedly profound and prolonged,' effects 
which, in general, it ere the same for all three observers Although their 
experiences were similar to those reported m the shorter duration experi 
ments, they were of much greater magnitude, eg, "the wall bulged to- 
wards me and went back, the experimenter looked short, then he suddenly 
got taller, then lie closed up again, the whole room is undulating swirling, 
things don’t stay put, people appear rouged " Some of these distortions 
were still present 24 hours later, in all three subjects 

Research at other laboratories Although man) of the McGill results 
have been confirmed in subsequent research at other laboratories, their 
qualitative data on gross perceptual changes has not, with several excep- 
tions, been replicated For example, Vernon and Hoffman (I95G) ques- 
tioned four subjects after 2 di)s of sensor) deprivation, specifics!!) about 
difficulty in focusing, increased saturation of colon and lack of three 
dimensional perception and rcjwned negative findings for all three phe 
nomcna Numerous other Investigators fnve also failed to observe these 
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gross perceptual changes regardless of the duration or type of depmation 
employed eg 8 hours of perceptual depmation (Schwitzgebel 1962) 2 
days of perceptual depmation (Arnhoff Leon 2c Brownfield 1962), 3 and 
4 da) s of sensory deprivation (Myers Murphy Smith 8. Goffard 1966) 4 
hours to 7 days of sensory deprivation (Ruff £ Le\y 1959, Levy, Ruff, 2. 
Thaler 1959) and perceptual depmation for as long as you can take it 
(Smith 8. Lev. ty 1959) 

Negative results ha\e also been reported from the Manitoba labora 
lory after a week of either sensory (Zubek Pushkar Sansom 8. Gowing 
1961) or perceptual depmation (Zubeket al 1962) Furthermore no gross 
qualitative changes of a perceptual nature have been reported even after 
14 days of perceptual depmation (Zubek, 1964a Zubek Welch & Saun 
ders 1963) or after 7 days of perceptual depmation with no test intru 
sions and no communication with the subject (Zubek 1964b) 

In several of the Manitoba 7-day experiments a lines test identi 
cal to that employed at McGill was used to determine linear distortions 
Approximately half of the experimental subjects reported some distortions 
but these were barely noticeable and were characterized by a very 
shghl wavering thickening or change in apparent length of lines How 
e\er, since these phenomena were also reported by the same proportion of 
recumbent and ambulatory control subjects tested before and after a 
1 week period they cannot be attributed to perceptual depmation Some 
of the experimental subjects also commented on a lack of depth percep- 
tion and on the brightness and vividness of colors of objects and surfaces 
m the external world outside the laboratory It is interesung to note that 
similar experiences were mentioned by almost the same percentage of non 
isolated recumbent controls who during the course of the week were not 
permitted to look out of the windows at the outside world although they 
could read watch television and listen to a radio These results suggest 

mm i" SOmC ° f tI,e P°' t,soIat,on qualitative changes reported at the 
, U ,abora,or > may simply have resulted from the forgetting of the 
actua appearance of the external perceptual environment as a result of 
prolonged removal from it 


In addition lo Ihcsc studies numerous others of sarsinn duration 
ton d I* curd in ssluch no specific mennon is made of the presence of 
post isolation perceptual distortions If the) had occurred to any notice 
able degree they would undoubtedly have lieen reported 

vhich nr “T, ‘ l,on dura, ' on ~I*"mcrns mil he drscr.lied 
! i ff . similar to those a, McC.ill * ere reported In 

of ten tuhir'f?^ 7 man aml f ' rccnl,ljlt (iffjff) cntpfo)-d three groups 
« T ‘ ^ P^ceptLl, deprised rod 

Mtou’^uJ^r "" ' Ub,m ' «" and after an 

eir perceptton of four simple figures plareil al a div 
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tance of 12 ft i straight line a triangle a cross anti three arroisliearls 
They were asked to describe m detail the appearance of the figures and to 
draw the figures if the, appeared distorted A great sanet, of distortions 
srere reported by the experimental subjects eg mangles seemed to 
change shape straight lines appeared to more and bend halos developed 
and arrowheads most frequently seemed to graduate m size from left to 
rrght These effects persisted for 5 minutes or more A statistical analysis 
resealed that the incidence of distortions was si^ntfinmly greater in both 
experimental groups relative to the controls with the incidence con 
siderably greater after perceptual than after sensory deprivation 

Similar results were reported in a subsequent study (Freedman 
Grunebaum & Greenblatt 1961) Courtney Davis and Solomon (1961) 
using a modification of the Freedman pattern test also reported tint 16 
out of f7 subjects experienced visual distortions similar to those men 
tioned earlier after only 4 hours of perceptual deprivation Contrary 
results however were reported by Zubek (1961b) who administered the 
identical Freedman pattern test to a group of subjects before and after 7 
days of perceptual deprivation Only two of the 16 subjects reported any 
visual distortions This discrepancy in results between die effects of short 
term and longterm perceptual deprivation on die same measures is 
puzzling Perhaps these particular types of visual distortions only occur 
if ter a brief period of deprn ation Another possibility is that the ) are .a 
suggestion phenomenon arising from the test instructions or other pro- 
cedural variables This certainly seems a possibility at least in die Court 
ney study in which (he subjects were informed that you will be paid a 
bonus for bow well you relate your thoughts of bow you feel and for de- 
scribing in detail anything unusual dm you see hear or feel (p l^S) 
This promise of a bonus may have fed to a free reign of their imagi 
nation 

The weight of the experimental evidence clearlv indicates tint con 
ditions of reduced sensory input do not produce a v incty of dramatic 
and unusual disturbances of the perceptual environment a* reported mi 
(tally from die McGill labonitory-at least as derived from die qualitative 
observations Furthermore these effects appear to !>r absent regardless of 
duration employment of prescribed or indeterminate duration*, presence 
or absen re of test intrusions and tyj>e of deprivation condition employed 
Although it li is Ik-cii demonstrated that numerous variables can influence 
tht results of depnv mon experiments (see chapter 3) it ti doubtful 
whether theofieration of iny one * mablc can account for the discrepant 
between the McGill results and those at almost all other hborato ics A 
more likely possibditv i' that the unusual MtGdl fhcnomcTU were pro- 
duces! bv sortie unique interaction id several vana! lev of a procedural 
personal or motivational nature 
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Visual Measures 

In addition to appraising qualitame perceptual changes, a large 
variety of objective measures of visual perception were administered at 
the McGill laboratory before and after several days of perceptual depma 
tion (Bexton, Heron, SL Scott, 1954, Heron Doane, &. Scott, 1956, Doane, 
Mahatoo Heron, 8. Scott, 1959, Scott, Bexton, Heron, 8. Doane, 1959) The 
measures which revealed a significant impairment included the Gottschaldt 
Embedded Figures size constancy, color adaptation, figural aftereffects, 
autokinetic effect Archimedes spiral aftereffect, and speed of copying a 
prose paragraph On the other hand no significant changes occurred on 
measures of cff, phi phenomenon, brightness contrast brightness con 
stancy, shape constancy, Necker cube reversals, tachistoscopic perception, 
and mirror drawing Finally, there was a strong suggestion of an increase 
in visual acuity 


In contrast to the McGill findings on qualitative perceptual changes, 
some of their results demed from objective measures have been supported 
by subsequent research at other laboratories A review will now be pre 
sented of the literature dealing with a variety of specific measures of 
visual perceptual performance 

Depth perception Although no objecuve measures of depth percep- 
tion were employed at the McGill laboratory, many of their subjects 
commented on the two-dimensional nature of the environment An im 
pairment of depth perception might therefore be predicted This predic 
tion however, has not been confirmed in subsequent studies Freedman 
and Greenblatt (1959) using the Howard Dohlman apparatus, reported 
no changes in depth perception after 8 hours of either sensory or per 
ceptual deprivation In a study employing the Bausch and Lomb Orthor 
ater, Pollard Uhr, and Jackson (1963a) also reported no significant 
impairment of depth perception after a similar short period of perceptual 
deprivation A similar picture of negative results was also obtained at the 
anitoba laboratory alter a week of cither sensory (Zubek, Pushkar. 
ansom &. Cowing 1961) or perceptual deprivation (Zubek et al , 1962) 
Furthermore, depth perception was not affected even after 14 days of 
perceptua 1 deprivation (Zubek. 1961a) The Howard Dohlman apparatus 
find “5.T? ‘"I 3 ” thrCC Mam,oba st “ dl « Further evidence for the 
tinne It r, 13 1 F CTCC l 1Uon 15 irnj>ervious to even unusually long dura 

R " *” 30 f "‘ mal SlUdy ° f Wl,k « Tnchin and harmel (1965) 

Ih' 1 ” ? PCr, ° <,S UP 125 lh » “■« >° ‘ hs - 

, T* ' l5Ual Cl " 1 It only after dura 

ollO day, or longer .ha, depth perceptton .a, adierfl, affected 

the effcctinf <1 ~ Tn ' 1U ' IcC| P (*ulitl. and Candland (1951) tntcittgated 
of depth N \ CrCmi uni,Ion aol tenvir) deprivation upon the perceptton 
depth No change .at obterted ahr. e.ther 2 ol tfepmatton 
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relative to control groups tvho were tested at the same time intervals 
Furthermore the scores of the experimental and controls were almost 
identical However depth perception was adversely affected after 1 day of 
deprivation but because of large individual variations m scores the results 
only bordered on statistical significance Vernon interprets these results as 
indicating that short term deprivation has a more deleterious effect upon 
depth perception ability than does longer term confinement (p 52) This 
interpretation is questionable since both Freedman and Greenblatt (1959) 
and Pollard Uhr and Jackson (1963a) reported no disturbances of depth 
perception after an 8 hour period On the other hand it is possible that a 
critical period may exist between 8 and 24 hours during winch the per 
ception of depth is adversely affected 

The constancies Doane Mahatoo Heron and Scott (1959) reported 
no changes in brightness and shape constancy but a significant decrease in 
size constancy in 17 subjects who vvere perceptually deprived for 3 days 
A similar impairment of size constancy was also reported in three subjects 
after 6 days of perceptual deprivation (Heron Doane L Scott 1956) Con 
irary results have been reported in a series of studies from the Manitoba 
laboratory Zubek Pushkar Sansom and Cowing (1961) reported no sig 
mficant changes in size constancy in 16 subjects exposed to a week of 
sensory deprivation Negative results were also obtained in two subse 
quent experiments involving (I) 29 subjects undergoing a week of per 
ceptual deprivation with periodic test intrusions (Zubek et al 1962) and 
(2) 12 subjects exposed to a week of perceptual deprivation but with no 
test intrusions and no subject experimenter communication (Zubek 
1964b) Furthermore no significant changes in size constancy were ob- 
served in ten subjects even after 14 days of perceptual deprnauon (Zubek 
1964a) An analysis was also made of the performance of an additional 
group of 23 subjects from the four experiments all of whom had termi 
nated isolation prematurely after a mean period of approximately 2 days 
These isolation quitters also evidenced no significant impairment of 
size constancy 

Negative results have also been reported in two short term studies 
Both Schwitzgebel (1962) and Freedman and Greenblatt (I9a9) reported 
no significant changes m size constancy after 8 hours of either sensory or 
perceptual deprivation Thus the weight of the experimental evidence 
seems to suggest tint various types of constancies appear to be immune to 
conditions of reduced sensory stimulation of both brief and long dura 
uons a finding also applicable to depth perception 

brightness and flicker discrimination A vancty of measures of 
brightness discrimination appear to be unaffected by cither short or pro- 
longed p"riods of deprivation Doane Mahatoo Heron and Scott (I9a9) 
reported no changes in brightness contrast using the method ol Thun- 
tone after 3 days of perceptual deprivation Zubek (1964b) also observed 
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no changes in brightness discrimination after a week of perceptual dep- 
rivation. The task consisted of the matching of two illuminated panels 
on the basis of brightness. Finally, Batten (1961) reported no changes in 
brightness difference thresholds after an hour of perceptual deprivation. 

Measures of critical flicker frequency (c.f.f.) have also been em- 
ployed in a number of laboratories. No changes in c.f.f. were observed by 
Doane, Mahatoo, Heron, and Scott (1959) after 3 days of perceptual dep- 
rivation and by Zubek (1964a) after 14 days of perceptual deprivation. 
Similar findings also apply to the effects of short-term deprivation. No 
significant effect on the c.f.f. was observed by Leiderman (1962) after 2 to 
6 hours of perceptual deprivation. 

Contrary results have been reported by the Japanese investigator 
Nagatsuka (1965). A significant decrease in c.f.f. occurred in ten subjects 
after 2 days of perceptual deprivation. A “pre-post” decrease of 1.70 cps 
was shown in contrast to an increase of 0.80 cps in a group of ten control 
subjects. Although these results appear to be at variance with those re- 
ported at other laboratories, they may in fact not be so. A duration of 2 
days was employed which Vernon, McGill, Gulick, and Candland (1961) 
have shown produces a greater deficit than either shorter or longer dura- 
tions on color perception, mirror drawing, and rotary pursuit task. In 
view of these results it is possible that c.f.f. is perhaps only affected by 
deprivation periods of medium duration. 


Nagatsuka and Maruyama (1963) also investigated the changes in 
electrical flicker, using Motokawa’s method, after 2 days of perceptual 
deprivation. Stimulating electrodes were placed at the outer corners of 
the eyes and the eyes were stimulated with rectangular pulses of 20 cps. 

e stimulating voltage was then increased until the first appearance of 
flicker and subsequently decreased until the flicker disappeared. The 
results revealed that the “value of electric flicker increased remarkably." 
. '. e in ' est, 8 ators interpret this effect as being due to the presence, during 
isolation, of certain "unfavorable conditions," such as fatigue, which are 
known to increase the value of electrical flicker. 

? 0, ° r } >nrCe P ti . on - The evidence indicates that prolonged, but not 
centiorTu l . C P r,vat,on Periods, can produce an impairment of color per- 
ScotinO'Q^T 3 yel ,° w . color ma tching test, Doane, Mahatoo. Heron, and 
iects a 3 Slgn5f,cam impairment of color matching in 1 3 sub- 
Candland mf n °i P ^ CptUa! de P rivation - Vernon. McGill, Gulick, and 
subjects who wi 3 mirmtere< * t* ,e Dvorine Color Test to three groups of 
hc.ubl^r 7 C for '• 2 ' S d - ys . This test required 

'i'ion .7.;'" ‘ p n, y "T °" P' a >“ ^ the usual manner of color 

experimental PT* SUrC - 7_! S,,OWS that ,he color perception of all three 
timeint 1 ^° UP ' ,S P°° rer than lIia t of controls tested at the same 
5-day poum wmC 1 ?’ h °we\er f onl> the deficits shown by the 2- and 
P 1" significant. An examination of the color plates missed 
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FIGURE 7—1 Color perception of the ex 
perimenfal and con fro I subjects, per cent 
change front the pre to the postex pen 
mental period 

Source Reprinted by pennuaon from P Solo- 
mon ft a] (Eds.) Senior/ dopncctlon Cambridge 
Man Harvard Umvers ty Press Copyright 1981 by 
the President and Fellows of Harvard College 



showed that no particular color was consistently missed and that the fail 
tires occurred primarily for the desaturated hues 

In Figure 7-1 it can also be seen that color perception is worse after 
2 days than after either 1 or 3 days indicating a possible recovery of 
function or an adaptation effect after the second day Since a similar 
indication of recovery of function with increasing durations was also ob- 
served by Vernon on a mirror drawing and rotary pursuit task it would 
appear that differential results can occur depending upon the particular 
duration employed Differences in duration employed at various labora 
tones may therefore account for some of the contradictory results in the 
literature 

Another measure of color perception the Farnsworth Munsell 100 
Hue Test was administered by Zubek ct al (1962) to a group of 29 subjects 
who endured a week of perceptual deprivation and to two groups of 
recumbent and ambulatory control subjects The color discrimination of 
the experimental subjects was significantly poorer than that of either con 
trol group Furthermore since there was no significant difference in the 
performance of the two types of control subjects these deficits on color 
perception cannot 6c atfrifiitterf to the mattucniticc of die recumbent 
position An impairment of color discrimination was also observed in ten 
subjects who terminated isolation prematurely (mean duration = 55 hrs) 
Similar results were again obtained in a subsequent study (7nbck 1963a) 
in which the subjects were required to perform various physical exercises 
during a week of perceptual deprnauon Apparently increasing the level 
of kinesthetic and proprioceptive stimulation during isolation is unable 
to counteract or minimize deficits in color jicrccption 

An interesting description of changes in v isual jrerccption has been 
presented by Siffre (1961) who spent 63 days living in darkness and silence 
in an underground cavern located 425 feet below the surface A eompic 
hensive examination or various visual processes was made by an ophthal 
molovst before and for several weeks after emergence from the cavern 
J>iflre rejvorted that lus color perception was seriously affected with green 
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being seen as blue Other changes were a disturbance of binocular vision, 
increase in m)opia, intensification of a constitutional exophona and 
intermittent strabismus, and a modification of the el ectroreti nogram All 
of these effects persisted for more than a month after return to normal 
Using conditions Although this is only a single case, the results, never 
theless, are suggestive, particularlj since the) indicate the presence of 
unusuall) long aftereffects 

Finally, Pollard, Uhr, and Jackson (1963a) reported no significant 
changes in binocular color malty after 8 hours of perceptual depmation 
These negative results ma) indicate that either this particular measure of 
color perception is not affected b) deprivation or that the duration was 
too brief for the effects to occur The fact that Vernon, McGill, Gulich. 


and Candland (19G1) reported no significant defiats m color perception 
after 1 da) but did observe defiats with longer durations suggests that the 
shortness of the duration ma) be the critical variable 

Tachistoscopic perception Doane, Mahatoo Heron, and Scott (1959) 
reported that a 3-da) period of perceptual deprivation produced no 
changes in the tachistoscopic perception of a senes of black nonsense 
forms (outlines) presented one at a time on a white screen for approxi 
mately 50 msec A recognition method of testing was used The only other 
research on this topic are two studies emplo)ing very short durations 
Both of these have indicated an increase in visual sensitivity In the first of 
these (Rosenbaum Dobie & Cohen, 1959). recognition thresholds for a 
im of 13 five-digit numbers were obtained after deprivation periods of 
0 5 15 and 30 minutes on 4 different da)s Two groups of 16 subjects 
each were used one exposed to sensory deprivation and the other to per 
ceptual deprivation Prior to threshold determinauons the subjects were 
allowed several minutes for adaptation to normal light The results were 
quite unexpected A lower v.sual recognition threshold for both condi 
5 m,nutes o{ ^Privation On the other hand, the 
dt«M T nUtC I T ,0dS had n ° efIect °° tI,e direshold but instead in 
and ^notional states which the authors claim may have 
inter lered with visual effiaency 
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*lnch suggcsis ibai file human facilitator) effects may also be a reflection 
ot reticular system activity 

Perception of embedded figures Several groups of investigators have 
employed the Cottschafdt Embedded Figures or a modification of them 
tn which the subject is a sited to locate a simple geometrical design which 
lie had previously seen within a complex geometrical design The ew 
(knee indicates that this measure is adversely affected but only by pro- 
longed deprivation periods Scott Bexton Heron and Doane (1959) 
rejwrfctl a significantly poorer perception of the Gottschaldt figures after 
several days of pcrccptu d deprivation This deficit however docs not ap- 
pear if social isolation alone of 2 days duration is employed (Ormiston 8. 
Finkchtcin 1961) 

As far as the effects of short term depm anon arc concerned all of 
the evidence clearly indicates an absence of a perceptual deficit on the 
Gottschaldt figures No significant changes have been observed after 2 
hours (Culver Cohen Silverman £. Schmavonian 1964) 2 to 6 hours 
(I culerman I9G2) or 8 hours of perceptual deprivation (Sdiwitzgebel 
1962) T his last study interestingly employed a group of South African 
Zulus as well as English speaking whites 

IJetider Gestfill Ttst This test which has frequently been used by 
clinical psychologists in the differential diagnosis of brain damage con 
sists in exposing a subject to a set of cards and asking him to copy each of 
them as accurately as he cm Various methods can then be employed to 
appraise any changes in the form quality of die Bender Gestalt reproduc 
tion An extensive use of this test lias recently been made in three Japa 
nese studies all employing the Pascal method of scoring In the first 
(Harm H Uc no 1961) nine figures were presented to a group of II sub- 
jects immediately after 2 days of jierceptual deprivation The figures were 
presented until all of the subjects could complete their copying The 
results revealed a significant detcrioiation in the form quality of the 
figures in relation to a group of romrol subjects In the second study 
(UenoUTida I9G5a) three modifications were introduced viz 1 day of 
perceptual deprivation a delay of an hour before test administration and 
use of a series of brief exposure periods ranging from 5 to 200 msec rather 
linn an unlimited exposure of the Bender Gestalt figures No significant 
differences between the experimental and control subjects were found for 
any of the different exposure periods In view of the presence of three 
major procedural differences n is impossible to specify which of them are 
responsible for the negative results 

In the third study (Ueno fc Tadi 1965b) two further modifications 
were introduced an 18 hour period of perceptual deprivation and 
exposure durations ranging from 200 msec to 51 2 seconds Furthermore 
in one group of subjects the test was administered immediately after 
deprivation whereas in the other group n was delayed for an hour The 
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results resealed no significant changes in form quality when the Bender 
Gestalt was delated for an hour On the other hand a significant deten 
oration did occur when the test was administered immediate!) after 
deprivation but only with exposure periods of medium duration One 
fact clearl) emerges from these Japanese experiments viz the importance 
of time of test administration 


Changes in Bender Gestalt reproduction have also been studied in 
several short term deprivation experiments Freedman and Greenblatt 
(19n9) reported the presence of a poorer form quality in both perceptually 
and sensory deprived subjects when the Bender Gestalt was administered 
immediately after 8 hours of deprivation On the other hand Reitman 
and Cleveland (1964) and Cleveland Reitman and Bentinck (1963) ob- 
served no changes in form quality after 4 hours of perceptual deprivation 
However in both studies a lengthy battery of tests was employed and if 
the Bender Gestalt happened to be administered late in the series as 
appears to be the case no changes would be expected 

These results appear to indicate that a significant deterioration in 
the form quality of the Bender Gestalt can occur after both short and 
prolonged periods of deprivation but only if the test is administered lm 
mediately after the termination of isolation 


Vtsual illusions A wide variety of illusory phenomena have been 
investigated One of the most popular lias been the autokinetic phe 
nomenon m which the subject has to watch a pinpoint source of light in a 
dark field Unfortunately the results are inconsistent Doane Mahatoo 
Heron and Scott (I9a9) observed no change in the latency of onset of die 
autokinetic movement after 3 days of perceptual deprivation However 
when the level of illumination of the visual field was gradually increased 
P ersisled trough higher levels of surrounding brightness 
/.ubek (1964b) on the other hand reported that the latency of onset after 
a week of perceptual deprivation was approximately twice as long as that 
ovvn pnor t° ‘lolauon No s.gnifican. pre post d.flerences in latent) 
' f" n , by * C ° mr01 SUbje<:B ,es ' cd °' er «he same .ntersal In the 
(1 „L 'ong-duranon exper.mem Walters Callagan and Neoman 

•ociall, .sedated for I da"*" °" m P'" ,, ' n » ar y > nroa,es 

mat,™ C °'Z ,Cn ' rCSUl , 15 'T' a, ’° bc ' n ° b ‘ a '"«I ■» «so short term dep 
can direr " "" <'*!> sported no ugn.fi 

S Z “ ‘. I la,CnC) UW e fleet before and alter 8 
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social and sensory deprivation intermediate for those who had expert 
enced social deprivation only or sensory deprivation only and longest for 
those who were used as control subjects The finding- that 30 minutes of 
soaal deprnation should significant!) change the latency of the auto- 
Kinetic movement is surprising because in another study, by Walters 
Callagan and Newman (1963) a 4 day period of social deprivation was 
shown to have no effect 

Thus no consistent pattern of changes m the autokinetic effect 
seems to occur after either brief or prolonged deprnauon periods with 
increases decreases or no change m latency of response being reported 
The presence of these random like results is perhaps not too surprising 
because it is known that a variety of psychological variables such as 
expectancies set and attitudes can easily influence this phenomenon 
The differential operation of these variables at the various laboratories 
may have yielded this inconsistent set of results 

In contrast to the results on the autokinetic effect the experimental 
evidence dearly indicates an increase in the duration of the spiral after 
effect (Archimedes spiral) after both long and short periods of deprivation 
This was demonstrated by Doane Mahatoo Heron and Scott (1959) after 
S days of perceptual deprivation and by Ormiston (1961) after 8 hours of 
perceptual deprivation An increase m duration of tfie aftereffect was 
also reported by Suzuki Fuju and Omzawa (1965) when the Archimedes 
spiral was administered immediately after 18 hours of perceptual deprita 
tion However no significant effect occurred m another group of subjects 
who were tested I hour after termination of perceptual deprnation The 
time of test administration therefore appears to be a critical variable a 
finding consistent with the Doane Mahatoo Heron and Scott (1959) state 
mem that lests of perception have to be completed in a short time since 
die major effects seem to wear off in an hour or two (p 211) A lack of 
sufficient attention to this variable in much of the isolation literature may 
■tcGottnt Sor nmre of the c&niruhxlory results eg* in the research on the 
autokinetic effect 

Another type of apparent movement which has been investigated is 
the plu phenomenon in which movement occurs when two stimuli are 
presented in a certain temporal and spatial order Doane and co-workers 
reported that after 3 days of perceptual deprivation no changes were 
observed in the timing of the stimuli which gave me to apparent mo\c- 
ment Contrary results were reported by Aagatsuka and Marujama (1963) 
who found that the threshold of apparent movement was heightened after 
2 days of perceptual deprivation in comparison with almost consistent 
values in theeonirol experiment 

In addition to these studies on the pin phenomenon two expert 
mems have been concei ned with the effects of brief deprivation periods In 
die first Ormiston (195S) compared 30 minutes of perceptual deprivation 
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sensor)’ bombardment, and a control condition on the perception of the 
phi phenomenon with 30 subjects serving in each condition In the sensory 
bombardment condition the subjects were exposed to motor tasks, a tape 
recording of various sound effects taste and smell stimuli, and a variety of 
colored goggles The perceptually deprived group showed a significant 
increase m the perception of phi whereas the sensor) bombardment group 
showed a trend toward a decrease m phi perception The control group 
showed no change In a subsequent experiment Ormiston (1961) com 
pared the effects of 8 hours of perceptual depnv ation with a similar period 
of a control condition No significant effect was observed although the 
results bordered on statistical significance These negative results probabl) 
can be attributed to an insufficient reduction of sensory stimulation 
Although the subjects were exposed to auditory deprivation, they wore no 
translucent goggles but vs ere merel) confined in a window less, gra) 
painted cubicle 


Although certain inconsistencies exist the experimental evidence 
does suggest that an impairment of phi perception probably can occur 
after both short and long deprivation periods 

The magnitude of the Muller L)er illusion has been studied at two 
laboratories Suzuki, Fujn and Onizawa (1965) reported a significant 
decrease in the magnitude of the illusion when it was presented immedi 
ately after the termination of 18 hours of perceptual deprivation No 
change was observed in another group of subjects W’ho received the test 
an hour after emerging from isolation Freedman and Greenblatt (1959) 
on the other hand, observed no significant changes in the Muller Lyer 
illusion after 8 hours of either sensory or perceptual depnv ation It is 
important to note however, that a lengthy battery of tests was adminis- 
tered with the Muller Lyer illusion always being presented m the middle 
ol the series In view of the results of Suzuki and co-workers it is probable 
t at a significant change would have occurred if the illusion had been 
presented immediately after depnvation 

Another ,11m, on that ha, recoiled some auem.on „ the perception 
o( tccrsible figures (N octet cubes) The res,,!,, from the McG.lI labora 
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mation whereas at McGill they were always presented in the eleventh 
position of a 2 hour battery of 13 tests 

Changes in reversible figures on also occur after short term depma 
tion periods but only under certain specific conditions Leiderman (I9G2) 
observed no changes in Necker cube reversals after 2 to 6 hours of per 
ceptual deprivation a finding which he feels may be explained parti) b) 
the delay of 20 minutes m test administration whereas Ornnston (1961) 
reported a slower frequency after 8 hours of perceptual deprivation 
Freedman and Grcenblatt (1959) also using an 8 hour period and the Two- 
Fices Vase illusion in addition to the Necker cubes reported that sensor} 
deprivation had no significant effect on either illusion a finding similar 
to that of Zubek Pushkar Sansom and Gowmg (1961) The effects of per 
ceptual deprivation however were differential The frequency of Necker 
cube reversals was decreased significantly supporting the perceptual dep- 
rivation results of Ormiston (1961) and Zubek et al (1962) whereas the 
Two-Faces Vase illusion surprisingly rev ealed a significantly faster rate 
of alternation on the postisolation test No changes were shown by con 
trol subjects on either of the two figures In discussing these differential 
results the investigators stated that if these results are valid then tests 
with the two figures are simply not measuring the same effect Phenomeno- 
logically the two figures are different and the spontaneous tendency to 
alternation was much greater for the Two Faces-Vase figure as indicated 
by the generally faster rates reported (p 16) Clearlj further research is 
indicated 

In summary it appears tfiat an impairment of reversible figures can 
occur with the specific results being dependent upon such variables as 
type of deprivation time of lest administration and the nature of reversi 


ble figures employed 

Finally a brief mention will be made of the scanty literature on 
figural aftereffects In the onlj long-duration experiment which studied 
tins jihenomenon Doanc Mihatoo Heron and Scoll (19a9) observed an 
increase m the magnitude of the visual figural aftereffect The inspection 
and test patterns of Kohler and Walladi s Figure 36 were cmplojed It is 
interesting to note that tins positive finding was demonstrated by test 
administration within a levs minutes after the termination of perceptual 
deprivation Ciianges in the magnitude of both visual and kinesthetic 
aftereffects were also observed by the Italian investigators Canestrari 
Bonainto and Unulta (1964) after short term sensor) deprivation The 
direction of change however was toward a decrease m magnitude No 
further details can be provided because the reference was available on!) 
in abstract form 

Perceptual lag An unusual phenomenon observed b> one of the 
McGill Mai subject! was in S shapwl appearance ot a ilrniRlit black, line 
slots Is rotating against a thinly illuminated screen Tins perceptual tits- 
tnrno’n was attributed to an induced perceptual lag —the emit ol the 
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line lagging behind the center (Heron, Doane, 8. Scott, 1956) Tins m 
cidental observation has led to several investigations of this phenomenon 
In an exploratory study, Freedman and Greenblatt (1959) reported no 
distortion in the shape of the slowly rotating line, after 8 hours of per 
ceptual deprivation but did note a significant reduction in the apparent 
speed of the line A similar duration of sensory' deprivation or of a control 
condition produced no such diange in apparent speed In a second ex 
ploratory study, also employing 8 hours of perceptual deprivation. Held 
and 'White (1959) also found no evidence for a perceived distortion of the 
line but did observe a 16 percent reduction in the apparent speed of the 
sweeping line All experimental subjects experienced the effects 

Further work on this phenomenon was undertaken by Freedman 
and Held (1960) who used a 5-hour duration of deprivation and three 
experimental conditions One condition (Diffuse) involved perceptual dep- 
rivation with a homogeneous unpattemed visual field, another employed 
sensory' deprivation (Blackout), and the third was referred to as the Ran 
dom Flash condition The subjects in this last group were required to 
view, through translucent goggles, a display of three incandescent lamps 
set in a row 6 inches apart and 2 feet above the eyes The lamps Bashed 
at different rates durations and interflash intervals Tins unusual condi 


tion was used to test the hypothesis that “dominance of the visual system 
for long periods by intrinsic noise (spontaneous retinal activity occurring 
during homogeneous stimulation) may result m reduction of apparent 
speed and therefore even greater reduction should result from exposing 
observers to a barrage of randomized visual stimulation— extrinsic noise' 
(p 277) The perceptual lag test was administered before and then dunng 
each of the three experimental conditions at intervals of 30 minutes 

The results are summarized in Figure 7-2 It can be seen that a re 
duction in apparent speed of the moving line occurs after all three expen 
mental conditions Furthermore, as had been predicted, the Random Flash 
con ition produced a greater effect for each time penod measured, nsing 
to a maximum of -40 percent, whereas for the Blackout and Diffuse con 
mon, maxima were at approx, mateiy -23 and -17 percent, respectively 
101X1 Hash effects were significantly greater than thos- pro- 
„° lher t "° “".l.t.ons a, all time internals except 150 m.n 
Blackout and Diffuse scores ssere not 
aonarmt < 'u "i* * lov ‘ e ' er ' a trend toward a greater reduction in 
tatTthTt Zt U,e ElaClOUt COnd,,, °" be related to the 

.d^ shT T? T’" 31 fin "8 ,s “"’-hat greater tn the dark 
»e hgh. adapted e>e<Gta„„ I9s5 huffier 1953) Upon 
turn slots It ' '° Ur experimental period the subjects tended to re 
ho™ ° , "T 3 SP " d cl sesen retested a half 

» appreciable bu, not a complete return to the baseline 
Cl tsso remained at abou. the same lesel (p 279) 
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FIGURE 7-2 Changes m perceptual lag under three d fferent ex 
posure condit ons 

Sochce BfpnntM by permission from S J Freedman & H Held Percent 
mot Sk IU 1960 II 277 280 

A significant reduction in the apparent speed of a moving Jme was 
also reported by Pollard LThr and Jackson (1965a) after 8 hours of per 
ceptual deprivation This perceptual lag phenomena interestingly was 
also present after a second depm ation period a week later Prior depriva 
tion experience therefore does not appear to influence this phenomenon 
f tsual reaction lime Significant decreases in speed of reaction time 
to a visual stimulus can occur after both prolonged and short deprivation 
penous- iVagafsrWU and Surukr (1964) acfnrrrmremf oVmr types of rcacCtott 
time tests before and immediately after 2 days of perceptual deputation 
simple reaction time in which the subject released a key at the appearance 
of a yellow light choice reaction A consisting of three different stimuli 
(green yellow and red) presented successively in the same place and 
choice reaction B in which the three lights ijipeared in a row On bodi llie 
simple and choice reaction A measures the deprived subjects reacted more 
slowly in relation to a control group Surprisingly no significant change 
occurred on choice reaction B which the investigators attribute to differ 
entnl experience i e the control subjects had experienced choice reac 
tion B before but tire experimental group Ind not (p 67) In another 
study from the same Japanese laboratory \agatsuka and Maruyama 
(1963) employed a somewhat different measure referred to as a speed 
anticipation reaction test in which a small light patch moved behind a 
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black screen at a constant speed The subject’s task was to press a key as 
soon as he thought the patch would emerge from behind the screen The 
results resealed a significant increase in anticipation time after a 2-day 
deprivation period 

The only other longterm deprivation study, appraising visual reac 
tion time, was performed at the Princeton laboratory (Vernon, 1963) A 
group of 15 subjects were sensory deprived for a prescribed period of 4 
days Of these subjects only seven endured the 4-day period The results 
derived from the total sample revealed no change in simple visual reac 
tion time This finding, however, was only half correct A further analysis 
of the data revealed that whereas the seven successful subjects showed no 
change in reaction time, the eight isolation 'quitters” showed a signifi 
candy slower reaction time after sensory deprivation Apparently the two 
sets of results tended to cancel each other thereby giving a spurious pic 
ture of the performance of the whole group Because a similar differential 
picture was also observed by Vernon on hand tremor, a cognizance of 
this fact is required in future investigation in this area Unfortunately, in 
the past this variable has rarely been considered 

Although it would appear from Vernon’s results that successful and 
unsuccessful subjects react differently to isolation, this may m fact not be 
the case The critical factor may be a shorter depriv ation period rather than 
/mfiiT 8 In an earher paper ’ Vernon McG,11 « Gulick, and Candland 
J. r ^P° rt ^ d that a 2-day deprivation period produced a greater deficit 
than either shorter or longer durauons on measures of color perception 
mirror drawing and rotary pursuit If his isolation "quitters ” therefore, 
w t “ nd,Uon at approximately the second day, which pre 
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Other visual measures Subjects who have been exposed to a pro- 
longed pertod of isolation frequently appear dull sluggish, and not very 
alert This would suggest that objective measures of visual vigilance might 
reveal a poorer state of alertness particularly because it has just been 
shown that isolated subjects show a slower visual reaction time A demon 
stration of a decrease in visual alertness has been provided in two studies 
from the Manitoba laboratory In the first 16 subjects were tested before 
and after a week of sensory deprivation (Zubefc Pushlar, Sansorn &. 
Cowing J96J) The apparatus consisted of an electnc laboratory clock (8 
in m diameter) with a single rotating hand which was briefly stopped 
and then started at eight irregular time intervals during each of four sue 
cessive 30-mmute intervals The subject s task was to indicate the presence 
of a signal by pressing a key The results are shown m Figure 7-3 It can 
be seen that the experimental and control subjects show the classic wgi 
lance decrement curve with increasing intervals of * time on watch both 
before and after the I week period However, after deprivation the vigi 
lance performance of the experimental is much poorer than that of the 
controls at all four time periods It is interesting to note that although 
the vigilance performance of the controls Ins levelled off during the last 
60 minutes jt is still deteriorating in the experimental 

In a subsequent l week experiment Zubek et al (1962) emplojed a 
condition of perceptual deprivation and for comparative purposes two 
groups of ambulatory and recumbent control subjects A decrement in 
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FIGURE 7-3 performance of experimental and control sub 
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black screen at a constant speed. The subject’s task was to press a key as 
soon as he thought the patch would emerge from behind the screen. The 
results revealed a significant increase in anticipation time after a 2-day 
deprivation period. 

The only other long-term deprivation study, appraising visual reac- 
tion time, was performed at the Princeton laboratory (Vernon, 1963). A 
group of 15 subjects were sensory deprived for a prescribed period of 4 
days. Of these subjects, only seven endured the 4-day period. The results 
derived from the total sample revealed no change in simple visual reac- 
tion time. This finding, however, was only half correct. A further analysis 
of the data revealed that whereas the seven successful subjects showed no 
change in reaction time, the eight isolation “quitters” showed a signifi- 
cantly slower reaction time after sensory deprivation. Apparently the two 
sets of results tended to cancel each other thereby giving a spurious pic- 
ture of the performance of the whole group. Because a similar differential 
picture was also observed by Vernon on hand tremor, a cognizance of 
this fact is required in future investigation in this area. Unfortunately, in 
the past this variable has rarely been considered. 

Although it would appear from Vernon’s results that successful and 
unsuccessful subjects react differently to isolation, this may in fact not be 
C * * I * be critica ^ factor may be a shorter deprivation period rather than 
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Other visual measures Subjects who have been exposed to a pro- 
longed period of isolation frequently appear dull sluggish, and not very 
alert This would suggest that objective measures of visual vigilance might 
repeal a poorer state of alertness particularly because it has just been 
shown that isolated subjects show a slower \isual reaction time A demon 
stration of a decrease m visual alertness has been provided in two studies 
from the Manitoba laboratory In the first 16 subjects were tested before 
and after a week of sensory deprivation (Zubek Pushkar, Sansom, 8. 
Gowmg 1961) The apparatus consisted of an electric laboratory dock (8 
in m diameter) with a single rotating hand which was briefly stopped 
and then started at eight irregular time intervals during each of four suc- 
cessive 50-minute inten ils The subject s task was to indicate the presence 
of a signal by pressing a key The results are shown in Figure 7-3 It can 
be seen that the experimental and control subjects show the classic vigi 
lance decrement curve with increasing intervals of time on witch, both 
before and after the 1 week period However, after deprivation the vigi 
lance performance of the experimental is much poorer than that of the 
controls at all four time periods It is interesting to note that, although 
the vigilance performance of the controls has levelled off during the last 
60 minutes it is still deteriorating in the experimental 

In a subsequent 1 week experiment Zubek et al (1962) emplojed a 
condition of perceptual deprivation and for comparative purposes two 
groups of ambulatory and recumbent control subjects A decrement in 
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vigilance performance again occurred with the effect being significantly 
greater than that of the control subjects The differences in performance be 
tween the two control groups were not significant An analysis was also 
made of the data from a small group of deprivation quitters A poorer 
performance was again in evidence but because of a small sample the 
results were not significant 

Another measure that has been employed is visual acuity Pollard, 
Uhr and Jackson (1963a) using an 8 hour period of perceptual depnva 
tion, reported no changes in visual acuity or in lateral phona as deter 
mined by the Bausch and Lorab Orthorater In the only other study 
Doane M aha too Heron and Scott (1959) appraised visual acuity by means 
of a horizontal row of 14 vertical black lines with each line in the series 
possessing a small gap of progressively decreasing width The lines were 
presented at a distance of 10 feet and the subject was required to indicate 
where the gap was in each line The experimental subjects showed an in 
crease in visual acuity in contrast to no change in controls who received 
the same test 3 days apart Although the results only bordered on statisti 
cal significance the investigators attached considerable w eight to this find 
mg m view of the presence of a significant increase in tactual acuity in the 
same subjects Further research on visual acuity using a variety of raea 
sures seems to be indicated particularly because Fnel and Derogatis (1965) 
30 ^°^ nl3aum Dobie and Cohen (1959) also reported an increase in 
visua e ciency but using a measure of tachistoscopic recognition thresh 


Finally, two unrelated experiments will be described briefly In the 
irst Culver Cohen Silverman and Shmavoman (1964) presented their 
I"* 1 *™™# of "ght left body parts and asked them to 
lhe S,ded " cw of the body parts Records were taken of the subject s 
m re5 P° f ndin S ™d the number of errors made No significant effect 
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Monterey, California (Myers, Murphy, Smith, & WmdJe, 1952 Myers, 
Smith 1 Murphy, 1963, Myers, Murphy, Smith, 8L Goffard, 1966) Vig 
ilance was measured by the subject s speed of reaction to a brief tone 
signal, presented at a rate of 12 signals per 48 minute period, and occur 
ring at irregular intervals The test was presented before and after 3 days 
of sensory deprivation rurthermore because it is known that irrelevant 
stimulation can facilitate vigilance, two control groups were employed, 
one tested m a lighted room and the other in a darkened test room 

The results, summarized in Figure 7-4 indicate the presence of the 
classic performance decrement on the vigilance task with all three groups 
performing poorer on the second half of the task than on the first Of 
greater interest, however, are the comparative results The performance of 
the lighted room controls was significantly better than that of the darkness 
control group Furthermore, the experimental subjects outperformed 
both control groups but only the experimental darkness control difference 
was significant Thus, the vigilance performance of the isolated subjects 
did not differ from the controls tested in the light, but it was significantly 
better than that of the controls tested in darkness Observations were also 
made on a measure of simple auditory reaction time The results again 
revealed no differences between die experimental and the lighted room 
controls but i significantly faster reaction time m the experimentals rela 
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uve to the darkness controls The presence of these two auditory facilita 
tory effects is puzzling particularly since it has already been shown earlier 
that conditions of reduced sensory input produce a slower visual reaction 
time and poorer \isual vigilance Whatever the explanation of these re- 
sults may be, it is clear that the level of ambient illumination present in 
the test room is another important variable that must be contended with 
in future research 


Partial support for thes° HumRRO results has been provided from 
the Manitoba laboratory (Zubeh, Pushkar, Sansom, &. Gowmg, 1961) A 
group of 16 subjects tested before and after a week of sensory deprivation 
showed no significant change in auditory vigilance in relation to a control 
group receiving the same test in a lighted room Unfortunately, no con 
trol group tested under a condition of darkness was employed In a sub- 
sequent experiment from the same laboratory, a significant impairment of 
auditory vigilance was observed but the condition consisted of perceptual 
rather than sensory deprivation (Zubek et al , 1962) This differential 
effect is not too surprising since there is some evidence which suggests that 
greater behavioral and physiological defiats seem to occur after the per 
ceptual depnvation condition (Zubek, 1964c) 

nocr. AbS ° IUte ° nd d, 8 erence thresholds Suzuki, Fujn, and Omzawa 
(1965) using an audiometer, determined the absolute and difference limen 
m a group of subjects before and 1 hour after the termination of 18 hours 
ot perceptual depnvation No significant changes were reported These 
negative results may be due to the delay in test administration, particu 
arly since other studies from the same laboratory have demonstrated that 
n chan S es disappear within an hour (Suzuki. Fuju 

Omzawa, 1965, Ueno SLTada, 1965b) 
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disturbance of some homeostatic regulatory mechanism such as the return 
lar actuating system Second differentia] effects can occur whose nature is 
critically dependent upon die time of test administration 

Finally in the only other short term study Batten (1961) reported 
no changes in difference thresholds for pitch after I hour of perceptual 
depmation Although no information is provided as to the precise time 
of test administration it is possible that a delay of several minutes did 
occur particularly because both auditory and visual measures were taken 
on the same subjects If this did occur negative results might be expected 
Other auditory measures One of the measures employed at the 
Princeton laboratory (Vernon McGill Guhck &. Candland 1961) was a 
test of delayed auditory feedback in which the subjects were required to 
read aloud 100 two-syllable words while listening to a delayed feedback 
of their own voice Because the subjects were not permitted to talk or 
converse in any way during the 3 days of sensory deprivation it was pre 
dieted that the delayed feedback would exert a greater than usual disrup- 
tive effect upon their speech This was not the case All subjects but one 
isolated as well as controls improved in their ability to overcome the 
blocking effect from the pre- to the postexperiraental period and to 
approximately the same degree 

Leiderman (1962) employing the Seashore test of rhythm reported 
no significant changes on this measure after 2 to 6 hours of perceptual 
deprivation a finding which he believes may be related to a delay of 20 
minutes m test administration 

In summary it would appear that no changes an impairment or a 
significant improvement on certain auditory measures can occur after 
conditions of reduced sensory stimulation with the specific effects being 
determined by such variables as time of test administration ambient level 
of illumination in the test room and type of deprnation condition em 
plo)ed 

Other Sensory and Perceptual Measures 

Tactile perception A considerable body of evidence indicates that 
not only auditory performance but also tactual acuity can be facilitated by 
isolation The earliest demonstration of an increase in tactual acuity was 
made at the McGill laboratory (Doane M aliatoo Heron & Scott 1959) 
in which two-point threshold determinations were taken from five subjects 
before and then at intervals of 2 and 3 days of perceptual deprivation A 

group of 20 controls was used for comparative purposes The results sum 

man zed in Table 7-2 indicate an increase in tactual acuity of the fore- 
head and upper arm after both time intervals effects wbidi were sigmfi 
cantly greater than tint of the controls Furthermore this faahtaiory 
effect seems to be greater after 2 days than 3 days No significant changes 
were seen on the finger and forearm although a strong suggestion of 
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TABLE 7 2 Mean Values for Two Point Limen for 5 Experimental 
Sublets (4 in the 72 Hour Test) and 20 Normal Control 
Subjects 


Test Periods p values* (V lest) 



Pre 





Locus Group 

isolation 

48 hrs 

72 hrs 

1 2 

1 3 

Finger Expenmental 

170 

1 "0 

1 75 


NS 

Control 

1 75 

1 50 

1 60 


Forearm Expenmental 

29 6 

267 

24 0 



Control 

234 

23 3 

237 

15 

15 

Upper Arm Experimental 

29 1 

21 9 

23 8 



Control 

32 8 

32 8 

32 4 

002 

05 

Forehead Experimental 

19 8 

16 9 

19 2 



Control 

9 2 

92 

92 

02 

02 
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increased acuity of the forearm tvas in evidence Although these two nega 
lire results might be attributed to the smallness of the experimental sam 
p e another possibility at least for the finger, 15 that the two-point limen 
technique is not sufficiently accurate to demonstrate increased sensitiwty 
in an area of the shin which normally ,s highly sensitise 
7 “H*"" s ' nMtl ' e measure of tactual acuity (tactual fusion) 

iubeh (1954b) reported a significant increase in acuity of both the index 
mger and forearm after a week of perceptual depnsalion All 12 expert 
mental subjects showed increased forearm acuity and 11 of the 12 an 

other hand T r ° n “’ e smmd thr «hoId determination On the 

decrea F \ C ° mr ° * exh,b,ted a chance distribution of increases and 
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perceptual deprivation Similar results appeared when the same subjects 
•were exposed to a second deprivation period a week later No significant 
changes also occur on measures of two-point hnien identification of let 
ters traced on the skm and tactile localization administered before and 
after 2 hours of sensor> deprivation (Cohen Siherman & Shnrnontart 
1962a Culver Cohen Siherman LShmavornan 1964) Finally Reitnnn 
and Cleveland (1964) reported no significant changes m two-point hmen 
or on light toudi sensitivity (Von Frey hairs) in a group of nonpsychotic 
patients exposed to 4 hours of perceptual deprivation Surprisingly how 
ever a group of isolated schizophrenics showed a significant increase in 
sensitivity on both measures tn relation to a group of schizophrenic con 
trols In view of these intriguing results further research is required not 
only on schizophrenic but also on other types of psychotic patients Addi 
tional research is also indicated on the tactual acuity of normal subjects to 
determine the minimum duration required to produce this now well 
established facilitatory effect 

Although tactual acuity is unquestionably better after prolonged 
deprivation performance on tactual form discrimination appears to be 
worse Doane Malvuoo Heron and Scott (1 9a 9) presented blindfolded 
subjects with a set of ten different wire figures and asked them to identify 
the figures by tracing the outline of each figure with their finger The 
task was presented before and then at intervals of 2 and 3 days of per 
ceptual deprivation Table 7 3 indicates that the control subjects showed 
a practice effect on the second and third test periods whereas the per 
formance of the experimental* deteriorated significantly at both test pe* 
nods Furthermore it is important to note that the deficit was much 
greater after the second tfnn after the third day of deprivation This 
finding together with a similar temporal effect on tactual acuity provides 
further evidence for the fact that 2-day durations often result in greater 
behavioral changes than either shorter or longer experimental periods 

TABLE 7 3 Mean Error Scores on Tactual Form Discrimination 
or Three Test Periods hr 8 Experimental Subjects 
(7 in the 72 Hour Test) and 20 Norma l Control Subjects 


Group 
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Preisolation 18 hrs **2 hra 12 t 3 


Experimental 2,06 

Control 2 63 

‘y-Ttlu,* <trc W.-d on »»th • '»>•' 

■ nd ifctrd !»•« 

•SOIUCF R*J»Hnt«4 l>r t-™ 1 l%iT 

* u«»n it iu «;«•«» c-mV / rtr«*«r 


3 30 2 **0 



•It it >«>• •• tnxn t * I *! ■>! «nl f »l 

T rt cl T bi o favia D K V Uilitffl 

1KV U "KMlfc 


232 


Experimental Findings 


In attempting to account for the divergent results on tactual acuity 
and tactual form discrimination Doane, Mahatoo, Heron, and Scott (1959) 
suggest that the defiat on the latter measure may represent a visual dys- 
function Many of the subjects remarked that they had lost their ability to 
visualize the appearance of the various figures which initially were pre 
sented to them without a blindfold 

Pam perception An increased sensitivity to pain can also occur but 
apparently only under conditions of sensory deprivation Vernon and 
McGill (1961) measuring the absolute threshold of electrical pain of the 
earlobe, reported a 42 percent increase in pain sensitivity after 4 days of 
sensory deprivation in contrast to an increase of only 5 percent in a group 
of controls Of the nine experimental subjects, all but one showed this 
change In discussing these results in a subsequent publication, Vernon 
(1963) raised two intriguing questions First, since a 42 percent increase 
was obtained after 4 days, would one day yield a 10 percent change? Sec 
ond, would longer periods lead to an even greater increase in sensitivity? 
Although a linear increase in pain sensitivity may occur with increasing 
durations a more likely possibility is that the greatest increases will occur 
early in the deprivation period and subsequently diminish with time 
Some support for this hypothesis has been provided by Doane and co- 
workers who observed a greater increase in tactual acuity after 2 days 
than after 3 


Contrary results were reported by Zubek et al (1962) who, using a 
week period of perceptual deprivation and a radiant heat technique for 
ehating pricking pain, reported a significant decrease in sensitivity Al 
though this discrepancy might be attributed to the use of a 7-day rather 
a ” a this appears unlikely since in two subsequent studies 

at the Manitoba laboratory, using 7 days of visual depnvauon alone, a 
significant increase in pain sensitivity was observed (Zubek, Flye, 8. 
Af tanas, 1961, Zubek, Flye 8. Willosss, 1964) A more likely possibility is 
that this decrease, occurring alter perceptual depmahon, resulted from 
f‘P°’ ure to n <”tc Both Gardner and Licklider (1959) 
uh„^"\" ard - Cmhom an<1 Ingraham (1962) hase reported that 
has ana, 8' s ‘ c P ro perues Furthermore, Licklider (1961) 
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pricking pun reported in increase in pain sensitivity immediately after 
5 minutes of sensor) depmation Subsequent testing at intervals of i 
minute for 4 minutes revealed m overswing to decreased sensitivity and 
then a return to normal sensmvit) an oscillatory type of phenomenon 
winch they also reported for the absolute threshold of hearing Identical 
results were also obtained in i second group of experimental subjects who 
were visual!) deprived but exposed to a 1 000 c)cle pure tone An interest 
mg speculation is whether an increase in pain sensitivity would have 
occurred if white noise rather than a pure lone had been emplo)ed during 
the 5 minute deprivation period 

Gustatory perception Because significant increases on certain visual 
auditory and cutaneous measures of performance have been reported 
one might expect a similar increase in taste sensitivity This appears to 
be the case The Japanese investigator Nagatsuka (1965) reported a 36 
percent increase in sensitivity to sweet and bitter after I day of perceptual 
deprivation in contrast to no change in a group of controls Measures of 
sensitivity to sour and salty substances unfortunately were not taken 

kinesthetic acuity and spatial orientation Measures of kinesthetic 
acuity appear to he unaffected by prolonged periods of deprivation Zubek 
(1964b) reported no changes in kinesthetic acuity after a week of per 
ceptuai deprivation In this study the subjects were required to bend 
their elbow to what the) felt was either a 20° or a 60° angle Hanna and 
Gaito (1960) also observed no changes on a test measuring the ability to 
discriminate seven small cubes differing slightly in weight A 6-day period 
of confinement was employed 

On the other hand kinesthetic measures involving spatial onenta 
tion appear to be severely disrupted Doane Mahatoo Heron and Scott 
(1959) tested spatial orientation in two ways both requiring that the sub 
ject follow directions in making a series of movements while blindfolded 
The first was a paper and pencil test in which the subject had to draw a 
route consisting of five right angle turns In the second measure the same 
principle was involved but here the subject was placed in an empty room 
and required to follow directions by walking The two tests which were 
scored in terms of distances and angles from the correct ones were admin 
istered before and then at intervals of 2 and 3 days of perceptual depnva 
tion In the estimation of distance the experimental did not differ from 
the controls but in the judgment of angles and directions they were sig 
nificantly inferior on both measures Furthermore on the walking test the 
performance was poorer after 3 days of isolation iban after 2 days How 
ever on the paper and pencil test of spatial orientation the performance 
w as much poorer after 2 days than after 3 a temporal effect seen on several 
other types of sensory and perceptual motor measures 

Tins impairment of spatial orientation is attributed by Doane and 
co-workers to a visual dysfunction resulting from an inability to visualize 
the external world Tins made it impossible for them to form a menial 
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picture of the route that had to be followed in the orientation test and 
thus to locate the starting point (p 218) 


Measures of Motor Coordination 


Simple measures There seems little doubt that dexterity and other 
measures of simple eye hand coordination are impaired At the Manitoba 
laboratory an appraisal was made of such abilities as speed of cancellation 
of a particular number on a page of randomized numbers placing a dot 
in small mangles making two check, marks in squares and tracing a line 
through a maze without touching the sides All measures showed a signifi 
cant impairment during a week of either sensory or perceptual deprivation 
(Zubek Sansom &. Piysiazniuk 1960 Zubek et al 1962) These deficits 
were also observed in the isolation quitters No significant differences 
however occurred between 1 week recumbent and ambulatory control 
subjects Essentially similar results were reported from the HumRRO 
laboratory (Myers Murphy Smith & Goffard 1966) The MacQuame 
Test of Mechanical Skills consisting of seven subtests — i e Tranng Tap- 
ping Dotting Copying Location Blocks and Pursuit— was administered 
to 32 subjects after 3 days of sensory deprivation The expenmen tals per 
formed significantly worse than a group of 47 controls on all tests except 
Tapping and Blocks Evidence of motor incoordination was also obtained 
at the McGill laboratory (Bexton Heron 8. Scott 19o4 Scott Bexton 
Heron &. Doane I9o9) The experimental subjects were not only slower 
in copying a prose paragraph but the quality of their handwnttng was 
poorer 


Two somewhat different measures were employed by Vernon (1963) 
and Vernon McGill Gulick and Candland (19o9 1961) One of these was 
a test of rail walking ability in which the subjects simply had to walk along 
an 18 foot wooden rail in stocking feet Performance was measured by the 
lime m seconds required to complete the task administered before and 
a ter a 3-day period of sensory deprivation The results revealed that 
Whereas the controls showed an tmprorernent ot 8 percent the expenmen 
tals not onlj did not tmprose but on Hie aserage were 42 percent worse 
hold C “"I? hand tr ' ra ° r " a! n ’ easured b > requiring the subject to 
sivlu, tT”' ""I? 1 St)lus "“ h,n a holc ,n a nletal P>«e <he P la,e and 
The r T' 1 ' " 1Ie *° dlal eaC * 1 comact between them actuated a timer 
“ir"' TV ""“P<*<«1 ^ Changes were observed Howeser 
failed v. , ' 7 : '’ 1 e ta according to whether the subjects succeeded or 
non Slle r " ,al ,he 5ub J ecu " h ° endured the prescr.bed dura 

’ K n,r,c;,nt increase in hand tremor while the isolation 
com.d™,al T 5,a,W,al, > WRmhcant decrease ObrtousI, when 

other a nhc '' S ' nS ' K T theS<; , "° °PP° sl,e trends had cancelled each 
other a phenomenon winch lrm„„ also reported lor s.sual rcrc.on nme 
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Jb ? e resa ' a arc ,!k re,erse ° f '* fl « one would expect Vernon 
(1963) attributes tl.e greater steadiness of the qumen to be a poss.bje 
calming effect resulting from a release from a situation which each 
had found intolerable 


Measures of simple motor coordination can be impaired not only by 
sensory and perceptual deprivation but also by social isolation alone pro 
sided that unusually long durations are employed Walters Calhgan and 
Newman (1963) reported no significant changes on a manual dexterity 
test (tweezers) in a group of prison inmates socially isolated m cells for 4 
days However the Soviet investigators Agadzhanian Bizm Doronm and 
Kuznetsov (1963) observed a progressive increase in the time required to 
trace a geometric figure in subjects socially isolated for 60 days The draw 
mg time at the end of the experiment was approximately twice what it 
was during the first month I\o changes occurred in the quality of the 
tracing 


Complex measures Performance on a mirror tracing task can also be 
impaired but only by an experimental period of medium duration Vcr 
non McGill GnJicX and Candland (J96J) required subjects to trace a six 
pointed star, while looking at a mirror before and after I 2 or 3 days of 
sensory deprivation Performance measures were the amount of time re* 
quired to complete the task and the number of errors committed The 
results on the time measure are shown in Figure 7-5 It can be seen that 
there is no change in performance in the control subjects from the first to 
the third day and no difference between the controls and expenmentals 
after either the first or third day However the mirror tracing pcrfor 
man ce of the 2 day deprived group is much poorer than that of the control 
group An analysis of the error scores indicated why this differential effect 
occurred Fewer errors were made by the 2 day isolated group than were 
made by either the 1 or 3-day groups These data seem to suggest that the 
2 day expenmentals slowed their time performance in order to improve 
the quality of the tracing The finding that a 3-day duration has no effect 
is supported by Scott Bexton Heron and Doane (1959) who using a time 
measure of mirror tracing and a 3-day period of perceptual deprivation 
also observed no significant changes in performance 
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The only other measure of complex motor coordination which has 
been employ ed is rotary pursuit performance Results similar to those for 
mirror tracing were reported by Vernon McGill Gulick & Candland 
(19a9 1961) 1 e a significant impairment after a 2-day period but no 
significant changes after either a 1 or 3-day period of sensory deprivation 
Since a 1-day period appears to have no effect on a rotary pursuit task 
one would expect that similar results would appear after even shorter 
periods of deprivation Tins apparently is not the case Freedman and 
Greenblatt (19a9) reported a significant impairment on a pursuit rotor 
task after 8 hours of sensory deprivation and a poorer but not statistically 
significant performance after a similar period of perceptual deprivation 
Ormiston (1961) employing a somewhat different measure (dual com 
pensatory tracking task) also observed no significant changes after 8 hours 
of perceptual deprivation Further research employing durations of 8 to 
24 hours is required to clarify these seemingly contradictory results on 
rotary pursuit 

In summary it would appear that both simple and complex mea 
sures of visual motor coordination are adversely affected by conditions of 
reduced sensory stimulation Furthermore since the variable of simple 
eye hand coordination enters into many of the tests of intellectual per 
formance that have been used in the past it is possible that at least some 
of the intellectual decrements observed during isolation might be at 
tnbutable to a perceptual motor dysfunction (see chapter 5) 


SINGLE MODALITY DEPRIVATION 
Vjjual Deprivation 

Long duration studies In the preceding section it was shown that 
significant increases in tactual acuity pain sensitivity gustatory sensi 
may and an improvement on certain auditory measures can occur after 
pro ongcd periods of deprivation Recently four experiments from the 
lanttolia ,a,Jorat °ry have indicated that similar facilitatory effects can 
resu t rom visual deprivation alone An overall reduction in sensory in 
I" 11 from ‘c'eral modalities is not essential 

lhc r ' r ” S \ ud> <Zub ' 1 Fl >' Aflanas 1964) 16 subjects were 
pbred Rtoup, „[ ,wo ln a room for a Apart ^ darV 

motmenT'"'"' cn ' lronmcn t " a5 < l ,, >le normal with no restrictions on 
“leTl 177°? ° r “ ,C ° ( “ r " l ’° M <™rcs of tactual acutty were 
after a urrk n r C .* ,n ^* cr f ia * m and forearm before and immediate!) 
tlat, 11, ear, I*'?”’ ' n<1 ’"bscqucmlj a, imertals oil 2 5 ami 7 

tuque Vl , t . ,'a f” 1 "’ "" 171 ensured I,, ,l, c two-pmut hnten tech 
tactual ,c cx fmKcr an<1 forearm was determined b) a 

air llilbrnurno’T'T 7 "’ ,c<lm "l"'t employs intern, pled jet of 
' ,mi “ CnC > ™ >»t mere isctl the subject reports a 
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constant, uninterrupted sensation of pressure In addition to these raea 
sures of tactual acuity the Hardy Wolff and Goodell dolorimeter (rach 
ant heat) was employed to determine the heat and pain sensitmt) of die 
forearm A significant increase in tactual acuity occurred on all three skin 
areas with the aftereffects persisting for several days 1 day Tor the palm 
2 days for the index finger, and even longer for the forearm An examina 
tion of the individual data resealed that increased tactual acuity was 
shown by all 16 experimental subjects and on all skin areas 

The results on heat and pain sensitivity are shown in Figure 7-6 
Again there was a significant increase in sensitivity which persisted for 2 
days for pain and 1 day for heat Note the gradual return to normal sensi 
tivity during the 7 day postexpenmental period The effect was again 
shown by all experimental subjects on both measures 

The purpose of the second experiment (ZubeX Dye, & Willows 
1964) was to determine whether effects similar to those of darkness, could 
be produced by a 7 day exjjosure to diffuse homogeneous illumination 
The procedure was identical to that of the previous experiment with the 
exception of a pur of translucent goggles which were worn at all times 
The results revealed i significant increase in heat and pain sensiuuty 
with the aftereffects persisting for 2 days for heat and I day for pain 



FIGURE 7-6 Heat and pain sensitivity of the forearm be- 
fore and after a vreek of visual deprivation (darkness) 
and 1 2 5 and 7 days later 
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FIGURE 7-7 Changes in auditory flutter fusion 
CAFF) before and after a week of visual deprivation 
(darkness) and 1,2 5, and 7 days later 


J P 


Socxoe Rep imled by perausion from P D Duda & 
Ziibek. Prjchon Sci 1065 3 359-380 


Similar results were reported for tactual acuity with the aftereffects per 
sitting for a day for the finger and no persistence on the forearm Finally, 
the palm resealed a slight though not statistically significant increase 
svluch die authors attributed to a lack of sufficient sensitivity of the Z 
point Ilmen technique Uniformity of the individual data isas again seen 
but this ssas not as striking as under the darkness condition Thus sig 
nihcant increases in cutaneous sensitivity can occur after prolonged ex 
posurc to either darkness or homogeneous illumination Furthermore the 
somewhat smaller effects produced by the latter condition are attributed 
y the authors to the presence of random fluctuations m illumination 
esu ng fto” ,, g and c!osing o[ (h( , togethcr w „ h rooie 

° i,," '“l 11 “l'”' from tl,e °' erhe ad light source-a factor not 
level mV 1 " 8 1 le ar ' tneis condition These random fluctuations in 
P , rob:, ' ,l y =1”. the neurovisua! system 

periodically and hence diminished the magnitude of the effects 

reported sini'' °! l "° “Penmenls several of the subjects 

Sla u v TT ’ ' """ ° f hearing seemed to be mud. 

™ J ' V '''T rC "' art ’ *»“ >>pes of auditory determinations 
“ri nlrip”":' 1 <D “ Ua *• Z “hek 190a) These were admin 
darkness antUuho 15 *J* bjecl# beforc and »mmediatel> after a \scel of 
test in "Ye^he ° f 1 2 5 a " d 7 days The fust 

tory flutter leclumiueT'T"'"' °V ud "°U discrimination using an audi 

thevecondcom^Xnd" 'T,^ T* " ' ° 9 ° ^ ™ 0) 3 "'’ 

ctermmjtiun of the absolute threshold of hear 
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wg /or fixe different frequencies \iz , 100 300 1 000 5 000 and 9 000 cps 
The results shown in Figure 7-7, revealed a significant improve 
nient on the auditory flutter fusion task with the aftereffects persisting for 
I day All experimental subjects but one showed this increased sensitivity 
On the other hand the absolute threshold of hearing for the fixe £re 
qucncics was not affected Furthermore no trends xvere evident The 
failure of tins second auditory measure to slioxv a significant improxement 
ts puzzling It may however simply indicate that this facilitatory effect ss 
only evident on auditory measures involving a temporal discrimination 
Whatever the explanation may be it is dear that die answer is dependent 
upon further research using a variety of other measures not only of audi 
tory but also of cutaneous functioning Sudi a program is currently under 
way at the Manitoba laboratory 

The final study (Sdiutte k Zubek 1967) was concerned with the 
measurement of olfactory and gustatory sensitivity Figure 7-8 shows an 
increase in olfactory sensitivity (recognition threshold for benzene) in the 
experimental relative to the control subjects after a week of darkness 
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FIGURE 7—7 Changes in auditory flutter fusion 
(AFF) before and after a week of visual deprivation 
(darkness) and 1 2 5 and 7 days later 


J 


Souece Rtpnnted by peimui on from P D Duda & 
P 7-ubck fvjchon Set 1905 3 359-300 


Similar results were reported for tactual acuity with the aftereffects per- 
sisting for a da> for the finger and no persistence on die forearm Finally 
t le palm revealed a slight though not statistically significant increase 
which the authors attributed to a lack of sufficient sensitivity of the 2 
point limen technique Uniformity of the individual data w as again seen 
ut tins was not as striking as under the darkness condition Thus sig 
mhcant increases in cutaneous sensitivity can occur alter prolonged ex 
posurc to either darkness or homogeneous illumination Furthermore the 
T er ' c' Ct! P rodu « d by *e latter condition are attributed 
,' C aU f l ° rs 1 c P resen ce of random fluctuations in illumination 
me„,."!ft , r r m . ,e ,° pemns and c! “ ,n S o' 'be eyes together tilth more 
nrcsen, ,l, " h “, d frora ' llc “'“head light source-a factor not 

leiel nt lri n '* 1 le 1 arkness condition These random fluctuations in 
K JL lvT„ , M UOn P , r °' ,:,bly SCned to ‘bo "eurot.sual system 

D nl „ C d,n, '"' !h ' d 'he magnitude of the effects 
reported s™ “"T °' ' hes<: “P cnm ents seieral of the subjects 

y ,1,at ,, " ,r *■« of hearing seemed ,o be much 
Here made in rl° t ^ rCmnr b' "to types of auditory determinations 
»£e,Uo a ™ n "V rd !,,,d » (“O' 13 *■ Zubek ,06a) These sierc admin 
darkness and suf ° 15 S . U ’ Jects beforc and immediately after a week of 
iZm iu!ZT Cm]) " m,mah ° f 1 2 5 -d 7 da)s The first 
tory flutter teclinm 1,ureniem of ailt hior> discrimination using an audi 

etmimiion of the absolute thresfiold of hear 
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0 9CSb) stmhal the tactual lenity of the index finger thumb and forearm 

01 a group of eight women working for 8 hours in the light and a group 
of seten tvotnen working for a similar thiration m total darkness Accord 
mg lo tins tnscsli gator the subjects , sorting in darkness possessed much 
poorer tactual acuity on ill three skin areas tlnn did those working m the 
light Tim finding however is questionable since a difference in acuity 
of approxim itcl) the same magnitude existed between the two groups 
both before and after the 8 hour period In view of this a statistical 
treatment involving a difference of differences analysis would undoubt 
cdly Into yielded negative results It would appear therefore that 6 hours 
of usual deprivation js not sufficient]} long to produce significant changes 
in tactual acuity Further support for this hypothesis is provided by Pol 
lard Uhr ind Jackson (1963a) who observed no changes in the two point 
threshold after 8 hours of combined usual and auditory deprivation 

Several scattered observations have been made on the nature of audi 
lory functioning after short term usual deprivation Cohen (1962) com 
pared the performance of a group of subjects who were exposed to 20 
minutes o! thrkness ol a Gamfclil (a uniform textureless field) and of a 
control condition on three auditory measures viz the Seashore loudness- 
discriminatton test discrimination between odd and even numbers and 


discrimination between one or two tones Although no significant differ 
cnees were found on the third task more errors were produced on the 
Seashore test by both the Ganzfeld and darkness conditions relative to the 
control condition A similar impairment was observed on the odd-even 
numbers test but with the Ganrfeld producing a significantly greater 
degree of impairment than the darkness condition 

Further support for the existence of an auditory impairment after 
short term deprivation is provided by Ozbaydar (1961) who determined 
the absolute threshold difference threshold and masked threshold for a 
1 200 cps tone in subjects tested after 10 minutes of either darkness or 
light Although no change was found on the difference threshold the 
darkness condition produced a small but reliable impairment of both 


absolute and masked thresholds 

In another experiment on auditory functioning Leiderman (1962) 
reported no significant cl anges on the Seashore test of rhythm after 2 to 6 
hours of usual deprivation (translucent PwgPong balls) Bakan and 
M inley (1963) on the oilier hand reported a significant improvement on 
an aml,.ory >,g, lance task in a group of male subjects testetl uumed.ately 
after 15 m, times of thrkness a fintl.ng also observed at the HumRRO 
laboratory tn a study on prolonged sensory depnynt.on Female subjects 
surprisingly showed no change Thus tr, crease, decreases or no cl, anges 
m auditory fund, on, ng can occur after short term ysual deprivation with 
the specific results be,ng largely dependent upon the parucular measures 


used 
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(p < 02) No significant differences between the two groups were present 
on postdeprivation days 1, 2, and 5, indicating that this facilitatory effect 
is only present immediately after the termination of visual deprivation It 
is interesting to note, however, a suggestion of an oscillatory phenomenon, 
le, an ‘overswing to decreased olfactory sensitivity 2 days after the 
termination of the experimental condition, a picture similar in nature to 
that reported by Glazer and Zenhausem (1966) for pain and auditory sen 
sitivity 


The measures of taste thresholds yielded a differential pattern of 
results Sensitivity to NaCl (salty) and sucrose (sweet) was increased sig 
mficantly after visual deprivation with the aftereffects persisting for 1 day 
after restoration of normal visual stimulation No suggestion of an oscil 
latory pattern was evident Sensitivity to HC1 (sour) and quinine (bitter) 
on the other hand, was not changed significantly although a marked 
trend for sour was evident immediately after visual deprivation Eleven of 
the 12 experimental subjects showed an increased sensitivity to sour, a 
proporuon identical to that observed with salt and sucrose These differ 


ential results although perplexing in nature, appear to be related to the 
percent concentration of the four taste substances that were employed 
Quinine and HC1, which subjects can normally detect at very low concen 
trations, produced negative results whereas NaCl and sucrose to which 
su jects are much less sensitive, resulted in a significant improvement If 
concentration is the critical variable, it is possible that increased sensitiv 
ity to both bitter and sour would have occurred if other taste substances, to 
whidi subjects are less sensitive, had been substituted for quinine and HC1 
ie failure to demonstrate even a trend toward greater sensitivity to 
outer is puzzling since Nagatsulca (1965) reported that a 1-day period of 
perceptua epnvation produced a 36 percent improvement in sensitivity 
nnm Um, ? e nC V°* lble ^plauation of this difference may be that this 
non ami 7 2 “ * 7 T' Y ***** by visual auditory depnva 

ever ivtFi7t\h * V,SUa < ! de P ma tion alone A more likely possibility, how 
periods of dp ** ° * acdltator y effect only occurs after relatively short 

have dissm^tp*! V r' l ° n ^ 7°* afler 2 ' vcek most of the changes may 
“X?, t Con!,d 7 able ""fence has already been presented for a 
frequently Dr Jt!° n to,lt 1 '"creasing durations, tilth periods of I or 2 days 
Regardless of tl n " S gTeat ' r behavioral effects than fonger durations 
,." m “ »«*» « » clear that 

sensors cltanees sbouW be d "ected at tire temporal course of 

tins vctc to L a ',' an ° us 'nterrals of a prolonged duration If 

from short , C rm and Wtom'd appatCnlly contradictory results dented 

a « s,ui " es m,sht be 

cemetlwithdianprx.n , , y e 5l,ort term study has been con 

a ltso.po.nt tbrnltold techmque'rte' " '“ ual ‘''pm anon alone Ui, " S 
q c the Soviet investigator kamchatnov 
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reticnl model can cojk. satisfactorily with the long term depnvation effects 
it appears unable to account for the variety of short term deprivation 
effects It is possible though that these latter phenomena have resulted 
largely from certain ps)cho!ogtcal variables rather than from a disturbance 
of a neural regulator) sjstem 


Auditory Deprivation 

Schultzs (19(13) sensonstauc model would predict that not only 
usual deputation but also auditor, deprivation alone should produce an 
increased sensitivity in Ollier modalil.es Unfor.una.ely no relevant data 
on dm topic ,s as ,c. atadable although a program of research on the 
effects or auditor) depr.sattou mil shortly be underway at the Man.toba 

l ab ° r / , o?gdlirolton studies Three stud.es hate been conduced whose 
object was to tlctcrm.nc changes tn audt.ory lunettonmg as a result of 
prolonged exposure to ether constant no.se or an absence of noise In the 
: s, stud, tire Sotte. ...test, gator hr, lot (' 9 M) p aced a group of e, g h 

T b)c n ,n a ;™:mrr.hejrrreV;sc^mtn r :r^rar;“ g m 

da,s «« ^ subjectl Aud.tory thresholds 

foMonesof 1“^^^ O^jfoincer^mM^t^ephon^ocateV^n^he 
chamJer TheTeulis tmnM ^an , iniud 

most prominent it the end Qr 24th tlay ant j n further 

period of relatively hide change up^^ ^ diys ot die expenmenial 

increase in sensititlty d “”" s ( . are j.fficult to evaluate because a 
period Unfortumtely these o , as t j ie experimental sub 

control group leatccl at the t]n[ „, t progress, te improvement 

!“ n r~ A* “ no,se rcnec,s an m,e 

excitatory process in the cerebral e( a , (1962 ) , nv olved the de- 

The second study repon led y rangm g from 500 to 6 000 

termination o[ mditory ''^^“'^“"“i^Sree env.ronmen. tn 
cps in a group of Mabaans lit ' g reveahd a sinking superiority 

a remote region of the Sudan ^ urban populations in the US A 

in hearing of the Mabaans P Mofty 8. Rosen 1964) the test 

In a subsequent study (Rosen P cles , ro m 12 000 to 24 000 cps At 

,ng range was increased tocoter q ^ ^ ^ ?0 were employed 

least 100 subjects in etch deca . CJ1S „ re administered in New York 
For comparative purposes sl "’ for ( frequency of If 000 cps are 

Dusseldorf and Cairo The [||C au d ltory acuity of the Ma 

shown in Figure 7-9 ““"eL three city groups Furlhermore die 
bians is clearly superior lo dm 
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Finally, several studies will be reviewed whose purpose was to ap- 
praise the effect of visual deprivation on a wide variety of visual measures. 
Leiderman (1962), in addition to using the Seashore test of rhythm, also 
took measures of cf.f., reversible figures, simple and choice reaction time, 
and the Gottschaldt Embedded Figures. No significant changes occurred 
after 2 to 6 hours of visual deprivation, a finding which may be related to 
a delay of 20 minutes in test administration. Although Leiderman ob- 
served no change in simple visual reaction time, Kamchatnov (1962a) re- 
ported a significant slowing on a test given immediately after 8 hours of 
darkness. 


Finally, a considerable body of experimental data exists on the 
effects of brief periods of exposure to a completely homogeneous visual 
field— the Ganzfeld. Because this extensive literature has recently been 
reviewed by Avant (1965), it is sufficient for our purposes to present his 
conclusions; viz., "The data show the experience of such fields to be char- 
acterized by reports of: immersion in a 'sea of light' which separates into 
figure and ground as brightness is increased, chromatic adaptation in 
colored fields, loss of efficiency in detecting the presence of movement of 
inhomogeneities introduced into the field, disorientation of the observer, 
an increased and fluctuating state of accommodation, and the occasional 
joint occurrence of an apparent cessation of the function of the visual 
mechanism and increased alpha activity in the brain” (p. 246). 

In summary, it would appear that prolonged periods of visual depri- 
vation alone can produce significant increases in cutaneous, auditory, 
gustatory, and olfactory sensitivity, effects which with one exception have 
3 . S0 ~? n t *” no " 5lrate d after prolonged sensory and perceptual depriva- 
tion. These findings are significant in two respects. First, they suggest that 
some of the other effects produced by sensory and perceptual deprivation 
”“ y .* Iso visual deprivation alone. Second, these results are of 

st era e t eoretical importance since they seem to support the sen- 
“““ ° f lhe nervous s y stem recently formulated by Schultz 
2 : < A “°- ding t0 SchultZ * sensorista *“ « a condition in which the 
ranee' wh l ° ™ intain “ optimal range of sensory variation, a 
variables Th* 031,3 • * °* sll, . fl,n S to degree as a function of several 
die reticular ° T 10 " 1101 ^ serv * n g to maintain the sensoristatic balance is 
inE as a sir, *5T g wWch Lindsl <7 (‘961) conceives of as serv- 

tiom OnTor^ h ~ l ” ° r re S ulator adjusting "input-output” rela- 
"Xn sdmulus? ^ ,0nS Whkh Sd,ultt de ™es ^om his model is that 
sit i vines will r.-J^- 311011 '* restr ' ae d. central regulation of threshold sen- 
Cm”in^rr t0 7 SenSor Y thresholds. Thus, the organism 
balance” (p 3 *>s -pj p s * rn5It,zetI lo stimulation in an attempt to restore the 
gustatory and oU^ r3t, ° n ° f a " increase in ^.taneous, auditory, 

tion appears to supX foU , OWing P rolon R ed visual depriva- 

pport tin, theoretical prediction. Although this thco- 
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Tadual Deprivation 

Experiments on skin occlusion In the preceding section it was shown 
that prolonged exposure to auditory deprivation produces an increase in 
auditory sensitivity An increase in tactile sensitivity can also occur after 
prolonged tactual deprivation Braunstein (1957) and Heron (1961) both 
working at the McGill laboratory bandaged a perforated plastic cup 3 by 
6 centimeters onto the volar surface of the forearm for a period of 4 days 
The sensitivity of the occluded area was then tested by means of von Frey 
hairs before and immediately after the experimental period An area on 
the contralateral arm served as a control condition In both exploratory 
studies an increase in sensitivity was observed but it was not staustically 
significant relative to that of the control arm However in both of these 
studies the control area used was on the contralateral limb and was 
homologous with the isolated area If the effect is central changes might 
occur in both the experimental and control area thus masking the true 
effect 

As a check on this possibility Heron and Morrison performed two 
experiments is yet unpublished In the first the same procedure was used 
but the control area on the contralateral arm was in a more distal position 
so that it was not homologous with that on the experimental arm AH 
subjects showed a greater increase m tactile sensitivity on the isolated than 
on the control area (p < 01) In the second experiment the same pro- 
cedure was again used but the measures were taken not only on the 
occluded arm but also on two areas on the contralateral limb one ho- 
mologous and the other nonhomologous The data revealed a considerable 
increase in the sensitivity of the occluded area while that of the non 
homologous control area remained virtually unchanged The homologous 
skin surface on the contralateral arm also showed a greater sensitivity but 
the change only bordered on statistical significance 

These results have not only been verified at the Manitoba laboratory 
but have also been extended jn several new directions Aftanas and Zubek 
(1963a 1963b) studied changes in tactual acuity (tactual fusion method) 
and m heat and pain sensitivity under three conditions (1) no tactile 
stimulation ( 2 ) constant pressure and (3) a control condition In all three 
conditions the test area was located on the volar surface of the forearm 
8 cm below the elbow The no stimulation condition was similar to that 
employed at the McGill laboratory involving the attachment of a per 
forated cup to tfic skin The constant pressure condition was produced by 
the use of a perforated disc covered by a plastic cup Jn the control condi 
tion an open plastic ring was bandaged to the forearm Each condition 
lasted a week wiili the measurements being taken before and immediately 
after each condition and then daily for 6 days thereafter 

The results for tactual acuity arc shown in figure 7-10 It can be 
seen that the no-stimulation condition produces a considerable increase in 
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FIGURE 7-9 . Comparison of 
decade audiograms a! 14,000 
c.p.s. (medians! of Mabaans 
(solid line). New York (dotted 
line), Dusseldorf (broken line), 
and Cairo (double line). 

Socsce Reprinted by prrmli- 
iion from S. It cum rt iL, Arch Olol • 
IBM. 79. IB-32. 


disparity in favor of the Mabaans becomes progressively greater with in* 
creasing age of the subjects. A similar picture was evident for frequencies 
both above and below 14,000 cps. 

In discussing this data, the investigators suggest that the phenome- 
non of presbycusis, or progressive loss of hearing of high frequencies with 
age is largely an environmental phenomenon; i e., it appears to be related 
nr riril? ,n r cn ' l f on ««t- Further support for this hypothesis 

r y the f 301 that in Mabaans, all of whom live in a noise- 
nur Z) U ° nm T’ f fC 3re no sex differences in hearing losses whereas in 
dian " ° 8 enera Ny are professionally exposed to more noise 

Mabaan^aUn show greater hearing losses with age. These results on the 
tal psscholmrv "Th ^ '"JP 011201 implication for research in developmen- 
“ ’ nd,Cate ‘ hat ,hc de'eIop.ueNL.1 and aging curve, for 

cultural erouDs "n P rocesses ma y be quite different for various 

,hOSe in , *" 1 P°' erished or unusua. 

cau5e^'™e r ^hT ned by r. Kr>I °' and R <«" « al- «e puzzling be- 
auditory sensitivity ^ P rolon S ed exposure to noise improves 

effect. Perhaps a replicatT** u °? Cr “ a PP ears lt > have a detrimental 
controls, may resolve these a ° 1 * ex P enme nt. with appropriate 

s>.onizi\zz; ‘Cr “ ory find,ng5 

formance seem to be unaffected by dionTe™” ° ' 0ry and ' isual P "' 
(1961) observed nr. ■ Dy s,lort ter m auditory deprivation Batten 

1-hour ^eT„t„T„;Xe h ” ""f""' - 

"hire noise bur oi 2 to 6 hours' ,t n ° 1Se Uldcrman < 1962 )' al “> u!,n " 
in the Seashore test of rhythm diT "T,' reponcd n ° significant changes 
figures, and simple and choice reaction V * rC ' erS ‘ ble figUres ’ Co,lscl ’ aId ‘ 
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day whereas in (he earlier research they persisted for much longer This 
discrepancy mi) be .attributable to die fact that die preexpenmental 
tactual acuit) of the three groups of subjects was somewhat greater than 
that of the subjects previous!) emplojed (see Figures 7-10 and 7-11) A 
relationship between level of initial tactual acuity and duration of after 
effects may be indicated 

The highl) specific locus of these changes in tactual acuity would 
appear to rule out the imohement of the reticular activating system A 
more likely possibility is that tactual deprivation produces changes m the 
central areas of the primary somesthetic sjstem, similar m nature to the 
supersensi ti v 1 1 y occurring in die sensory cortex lollowtng partial deaffer 
entation at lower levels of the central nervous system (Stavraky, 1961) Of 
these supersensttivtt) phenomena the one most directly relevant was 
reported by Spiegel and Szekely (1955) who observed that lesions in the 
posteroventral nucleus of the thalamus (relay nucleus for touch) are sub- 
sequently followed after an initial period of depression by a hyperex 
citabihl) of the somesthetic cortex Thus isolation of a circumscribed 
area of the skin may produce a state of temporary partial deafferentation 
of the somesthetic s>stem However, tins deafferentation is of a functional 
rather than a surgical nature 

Amputee studies These results, derived from the skm-occlusion ex 
penmen ts, are also in agreement with a series of studies on unilateral am 
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FIGURE 7-10 Tactual acuity of 
the forearm of the control and two 
experimental groups before and 
after a week and 1,2 3, 4 5 
and 6 days later 

Sotucr Reprinted by permission 
from M AfUnaj & J P ZubeV Percept 
mot SUHr 1963 17 867-870 


tactual acuity while constant pressure produces a decrease in acuity No 
changes are produced by the control condition E\en more striking are 
the unusually long aftereffects which persisted for 5 dajs for no stimula 
tion and up to 6 days or longer for constant pressure In contrast to these 
results no significant changes were obsened on the heat and pain thresh 
old measures These negative findings are not too surprising since the 
experimental cups in actual practice probably did little to change the 
requency of occurrence of heat and pain We are so infrequently sub 
jected to painful stimulation for example that application of a protective 
device to the skin really does not minimize its incidence 

In interpreting these results on tactual acuity the authors postulate 
t e operation of central rather than peripheral mechanisms arguing that 
$UC | P en P iera * ^tors as impaired circulation and skin distortion are 
unlikely to account for the presence of aftereffects 5 or 6 days later In 
w to test t is hypothesis another experiment was conducted whose 
C , CrrmlnC u!,ahcr the changes in tactual acuity will trans 
dmnmi'.T' 11 c'"' llmb (Aftanas *= Zubek 1964a) If they can be 
ctarlv h d T f’L" onex P CT ""mtal arm central mechan.sms would 
fur« nr , ’ , VO , ree "■<« again employed and two mea 

before and im a '; UU l , tv ' (> [ xllnt threshold and tactual fusion were taken 

measurest^Tk' 3 ''! y ^ * ‘ P™ d a " d 1 a " d 2 da y a The 

a nonoccluded ho™ t™™ ° ccludcd ar « the left forearm and from 

trilateral limb F,™'e 7°-Tl ”o Cth' 3m ° 1 ° S0U!i area < Wr,st > on the , £ °" 
mined bv the u i , ° WS tbe resu ^ ls on factual acuity as deter 

condition produces an^n ° gam K can be seen t,lat the no-stimulation 
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FIGURE 7-1 2 A photograph of o subject in on immo- 
bilization box employed at the University of Manitoba 
to study the effects of kinesthetic or motor deprivation 
The overhead viewing frame, on which pictures are 
placed, has been removed for photographic purposes 

Source Hep rated by permission of Uaitersty of Toronto 
Press from J P Zoixrk A M itscNrSl Conod } Psyrhoi, J966 J9, 
319-339 
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trols Pam sensitivity, tactual acuity, and a test of cancellation of numbers 
v. ere not affected 

Because some of these defiats might have resulted from physical dis- 
comfort and pain, which the subjects frequently reported, an exploratory 
study, of 1 week duration, was conducted (Zubek 8. Wilgosh, 1963) The 
condition, however, was made less stressful by unstrapping the subjects at 
mealumes, once a day to go to the washroom, and for 9 hours during the 
night The results revealed a significant impairment of cancellation, color 
discrimination, and rev ersible figures with the defiat on dexterity border 
mg on statistical significance Measures of depth perception and size con 
stancy, which were employed for the first time, were not affected, a finding 
also observed in studies on sensory and perceptual deprivation 

The final study (Zubek 8. MacNeill 1966) was essentially a replica 
tion of the exploratory study but with a much larger sample and an inclu 
sion of a 1 week recumbent control group m addition to ambulatory 
control subjects The pattern of results was identical to that of the prev ious 
experiment Further analysis of the data revealed that the significantly 
slower rate of figure reversals resulted solely from immobilization whereas 
the defiats on the cancellation test and on color discrimination were due 
to the combined effects of immobilization and the recumbent position 

In addition to these measures, an appraisal was made of visual and 
auditory vigilance in one of the subexperiments The results were quite 
unexpected Performance on visual vigilance was better in the immobilized 
subjects relative to the two groups of control subjects Some indirect sup- 
port lor this finding is provided by Baker (1959) who reported that less 
active subjects tended to achieve superior performance on a visual vigi 
lance task. On auditory vigilance. the performance of the recumbent 
controls was significantly poorer than that of either the ambulatory or 
immobilized subjects This finding is surprising because in an earlier 
study (Zubek el al , 1962) no significant differences in auditory vigilance 
occurred between recumbent and ambulatory subjects after a 1 week 
period There was however, a slight procedural difference In the earlier 
stud), the recumbent subjects were not placed inside a box but lay on a 
mattress on the floor, a condition perhaps conduave to greater motor 
activity These results suggest the presence of a curvilinear relationship 
between performance on this measure and level of motor activity, le, 
auditors vigilance is poorer under moderate levels of motor restriction 
than it is under lower and higher levels Curvilinear relationships are 
known to occur under other types of environmental conditions but in 
these cases the performance is usuallv better in the middle ranges An 
exp anation of these divergent results together with the improvement on 
visual vigilance must await further research One possible confounding 
nruMe mar 1* the complexity ol the lark winch requiretl prolonged 
attention to both tnual and andtlocy ngnalr during the Mgtlance 
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period Subsequent reseircb employing both combined and individually 
r«u' mC ‘ '‘ S ' lanCe taSl ' S n " g, “ tW some ** th«< perplexing 

Other studies Further evidence for the presence of a variety of be 
Jmioral deficits after prolonged kinesthetic deprivation was recentlj pro- 
vided by the Russian investigators Gerd and Panferova (1966) A group of 
19 mile subjects were immobilized in a contour chair under a condition 
of normal visual and auditory stimulation for periods of I ^ to 19 days A 
wide range of tests was administered namely measures of two-pom c thresh 
old kinesthetic sensitivity motor coordination visual motor responses 
attention associative learning arithmetical operations and memory for 
single concepts and coherent text materials Both simple and complex 
tasks were found to be impaired Tins impairment was attributed to the 
spread of cortical inhibition due to the inactivity of die motor centers 
The presence of a variety of intellectual defiats it is important to note 
was also observed in the I week Manitoba studies (Zubek &. Wilgosh 1963 
Zubek fL MacNeill 1966) 

In the only short term study Goldman (1953) reported that subjects 
who were strapped for 10 minutes in a special chair which prevented 
movements of the limbs trunk and head showed a significant increase in 
the duration of the autokinetic effect relative to a control condition Un 
fortunatel) no other perceptual processes were measured 

Finally several animal experiments provide some support for the 
presence of behavioral deficits after immobilization Riesen (1961b) for 
example Ins demonstrated deficits of visual spatial performance in kit 
tens and young primates who were merely restrained in bodyholders 
Although they were reared in a normal visual environment they were 
not permitted to move freely during such visual exposure ” As in the 
Manitoba studies the impairments were differential Certain visual spatial 
responses were affected while others were not Defiats in learning ability 
cun also occur following immobilization Using )oung rats the Czech in 
vestigator Czako (1965) reported a deficit in maze learning ability after 30 
days of motor restriction 

The results on adult animals are inconclusive Riopel/e (1963) ob- 
served that rhesus monkejs released from total body plaster casts showed 
some perceptual as well as motor impairments Draper and Bernstein 
(1963) on the other hand reported that a 2 da> period of immobilization 
of rhesus monkeys in total body casts produced only temporary motor 
defiats without any prolonged psychomotor impairment 

In summary these results indicate that prolonged periods of kines- 
thetic deprivation alone can produce behavioral changes similar in a 
number of respects to those occurring after prolonged exposure to sensory 
and perceptual deprivation There are however a number of differences 
die most notable of which ts on vigilance performance 
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SUMMARY 

The first half of this chapter has been concerned with the sensory 
and perceptual motor effects resulting from an overall reduction in stim- 
ulation from several sense modalities The weight of the experimental evi- 
dence indicates that conditions of reduced sensory input do not produce 
a sariety of dramatic and unusual distortions of the perceptual environ- 
ment as reported initially from the McGill laboratory, at least as derived 
from qualitative observations. In addition to qualitative reports, a wide 
variety of objective measures of sensory and perceptual motor (unctions 
have also been employed. Studies of visual processes, which have been 
the most thoroughly investigated, have produced a differential pattern 
of results. Among the tests which arc impaired are electrical flicker, 
Gottschaldi Embedded Figures, Ucnder-Gcstalt, spiral aftereffect, figural 
aftereffects, rev ersible figures, Muller-Ly cr illusion, phi-phenomenon, "per- 
ceptual lag” visual reaction time, and visual vigilance. Color perception 
is also impaired but only after durations longer than a day. On the other 
hand, such visual measures as depth perception, the constancies, bright- 
ness discrimination, cf.f., and visual acuity do not appear to be affected 
by either short-term or long-term deprivation periods An increase in 
visual functioning, as measured by a lachistoscopic recognition technique, 
can also occur but only after short-term deprivation. 

Only limited attention has been paid to performance measures of 
modalities other than vision. These have also yielded a differential pattern 
of results Studies employing prolonged durations have revealed an im- 
provement in auditory vigilance, a (aster auditory reaction rime, and in 
creases in tactual acuity, pain sensitivity, and taste sensitivity. On the 
other hand, delayed auditory feedback and kinesthetic acuity are not 
affected whereas tactual form discrimination and tests of spatial orienta- 
tion are impaired. In general, no consistent pattern of changes on non- 
visual measures has been found to occur after short term deprivation 
periods. 

The evidence dearly indicates that both simple and complex mea- 
sures of visual motor coordination are adversely affected by sensory and 
perceptual deprivation. A similar effect can also be produced by sodal 
isolation alone provided that unusually long durations are employed. 

__ The second half of the chapter has been concerned with the effects 
of single modality deprivation. The results indicate that visual depriva- 
tion alone can produce an increase in tactual acuity, pain sensitivity, audi- 
tory discrimination, and olfactory and gustatory sensitivity, effects which 
in most cases were still present 1 day after termination of deprivation. 

15 "^Id suggest that an overall reduction in sensory input from several 
modalities is not essential [or the production of these facilitator) phe 
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nomena These results are significant in tv>o respects First tiiey suggest 
tint some of the other effects produced by sensory and perceptual dep- 
rivation may also occur after visual deprivation alone Second these find 
ings are of considerable theoretical significance since they seem to support 
the sensonstatic model of the nervous system recently formulated by 
Schultz 

Research on the other modalities has indicated for example that 
prolonged periods of kinesthetic deprivation 3lone can also produce be 
hivioral changes similar in a number of respects to those occurring after 
sensory md perceptual deprivation Furthermore it has been demon 
strated that prolonged auditory deprnation can produce an increase in 
'Uidi(or) sensitivity and prolonged tactual deprivation an increase in 
tactual acuit) This latter effect appears to reflect the operation of central 
neural factors Since the phenomenon can be demonstrated on the non 
deprived contralateral side of the body 

Numerous variables can effect the magnitude and pattern of the sen 
sory and perceptual motor effects during both short and long deprivation 
periods Among these are duration of isolation time of test admmmra 
tion after isolation type of deprivation condition ambient level of illu 
nunation m the test room type of subjects and whether the subjects sue 
ceeded or faded to endure a prescribed period of deprivation Of these 
perhaps the most important is time of test administration Increases de- 
creases or no change in performance can occur with the specific effect 
being determined by the time of test presentation after termination of dep- 
rivation Another important variable is duration of the experiment A 
considerable body of evidence indicates that a 2 day period frequently 
produces greater behavioral changes than either a shorter or longer dura 
non 
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Biochemical Effects 
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The purpose of this chapter is to review the available scientific Iitera 
tureon the physiological and biochemical effects of sensory and perceptual 
deprivation and to relate the results insofar as possible to emotional mo 
tivational intellectual and perceptual changes already reviewed in the 
preceding chapters 

Although numerous physiological functions have been studied the 
two receiving the most attention are changes in electrical activity of the 
brain and changes in galvanic skin resistance (indicator of physiological 
arousal) The emphasis on these two measures is perhaps not too surpris- 
ing in view of the popularity of neurophysiological explanations of isola 
non phenomena Measures of circulatory respiratory and skeletomuscular 
activity have been employed in numerous studies but no consistent pat 
tern of results has emerged particularly m the short term deprivation 
studies Little interest has been shown in biochemical changes Further 
more this literature is almost exclusively directed at the activity of the 
adrenocortical and sympathetic adrenomedullary systems 

In order to present a more coherent view of the literature on sensory 
and perceptual deprivation the studies will be grouped into two cate 
gories viz those employing short durations (less than a day) and those 
using more prolonged periods This division is of some importance be 
cause the results from these two types of studies are not always in agree 
ment Furthermore some doubts exist as to whether certain of the changes 
which occur after only a few hours can properly be attributed to reduced 
sensory input (Cameron Levy Ban & Ruben stem 1961 Jackson & Pol 
lard 1962) In describing the various studies a differentiation will be 
made between sensory and perceptual deprivation as defined in chapter 
2 Tins differentiation is again of some importance because the two con 
ditions are not always equivalent in either their physiological or behav 
loral effects (Zubek 1964c) 

_ . T ^ i 5 P rc P a ” tlon of ch a P'« was supported by the Defence Research Board 

NMionat Research Council Canada (APA 290) and by Grant 
'111-08748 from the National Institutes of Health Lnued States Public Health -Service 
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No attempt will be made in this chapter to review the extensive am 
mal literature on the neurophysiologmJ and neuroehcmical effects of 
sensory deprivation An excellent review of this topic is available m a 
recent arncle by Riesen (1966) 


PHYSIOLOGfCAL EFFECTS 
FEG Changes 

Of the various physiological measures changes in hnm wave activity 
have been studied the most extensively This research has been conducted 
not only m North America but also recently in i number of overseas 
laboratories located in England the Netherlands Russia and Japan 
Without exception all of these laboratories have reported changes in EEC 
activity following prolonged periods of isolation 

(ONG DURATION STUDIES 

Duration of 1 to 7 (fays Changes in electrical activity of the brain 
during isolation were first reported ai McGill University in Montreal 
Canada (Heron 1957 1961 Heron Doanc k Scott 1950) Daily records 
from six subjects who endured 4 days of perceptual deprivation revealed 
slow alpha waves of high voltage and marled delta wave activity effects 
which were still present S hours after the temrtnatrarr of tsoJutott (Figure 
8-1) Further analysis showed a progressive slowing of F FG activity with 
time in isolation ic more slow activity was evident after f days than after 
2 in all subjects Tins regular progression was still present even when the 
tracings were analysed in 21 hour time blocks a finding whidi suggests 
that the changes cannot be attributed to any chance variations m the sub* 
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Experimental Findings 


ject’s state oi wakefulness which may have occurred at the time the records 
were taken. EEG tracings from one subject while hallucinating, showed 
“greatly reduced amplitude and appeared similar to those which might be 
obtained from a subject in an alerted state.” The presence of more alpha- 
blocking in the hallucinating record is not easy to interpret. According 
to Heron (1961), it may either indicate that alpha blocking is a necessary 
concomitant of hallucinations or it may merely mean that the subject is 
attending to what he happens to be seeing. It is of interest, though, that 
the alpha activity which did appear was slower than that of the preisola- 
tion record. This slowing of EEG activity during isolation is attributed 
by Heron (1961) to a disturbance of the ascending reticular activating 
system (ARAS) resulting from a decrease In the level and variability of 
sensory stimulation. 

An essentially similar pattern of EEG changes was observed in a 
British study (Smith, 1962). A group of schizophrenics were isolated for 
approximately two days under a condition of silence and unpattemed 
light. The “EEGs showed more widespread slowing after deprivation with 
theta and delta conspicuous. There was no paroxysmal or focal activity.” 
Follow-up records revealed that these changes persisted up to an hour 
after termination of the 2-day isolation period. This slowing of EEG ac- 
tivity in schizophrenic subjects, interestingly, can also occur after brief 
periods of deprivation. Marjerrison and Keogh (1967) reported a decrease 
in occipital alpha frequencies in 18 male schizophrenics after only an hour 
of perceptual deprivation. 

Slowing of electrical activity was also reported by two Japanese in- 
vestigators, Nagatsuka and Kokubun (1964), who obtained continuous 
EEG tracings from nine subjects during 2 days of perceptual deprivation. 
The condition was similar to that at McGill except that motor activity 
was severely restricted by placing the subject in a special U-shaped bed. 
The EEG records revealed a "chronic continuum of middle slow waves of 
high amplitude . . . extremities of arousal waves and sleep waves ap- 
peared little.” No evidence of a progressive slowing of electrical activity 
was seen; the pattern was essentially the same throughout most of the 
2-day period. Follow-up records, unfortunately, were not taken. A slowing 
of EEG activity was also reported in two subsequent experiments employ- 
ing 18 hour (Ohyama, Kokubun, & Kobayasbi, 1965) and 24 hours of per- 
ceptual deprivation (Sato & Kokubun, 1965). 

Undoubtedly the most extensive research on EEG changes has been 
conducted by Zubek and his colleagues at the University of Manitoba. 
The durations ranged from 7 to 14 da>s and conditions of both sensory 
deprivation and perceptual deprivation were employed. The first study 
(Zubek. Pushkar. Sansom. & Cowing. 1961) was exploratory in nature and 
irnohed the exposure of eight subjects to a week of sensory deprivation, A 
usual analysis of the "pre- and post-- EEG records, by an experienced 
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electroencephalographer revealed that two of the subjects showed nor 
mal post isolation records three showed a slowing of alpha by one or two 
cycles and three showed a slowing of the alpha together with an above 
average amount of slow or theta activit) This then wive activity was 
particularly noticeable in the temporal lobe region 

Xn a subsequent 1 week experiment (Zubek 8. Welch 19G3) a group 
of 40 subjects were employed ten in each of four conditions viz sensory 
deprivation perceptual deprivation recumbent control and ambulatory 
control EEC tracings were taken on an Off ner eight-channel type T ma 
dune before and after each of the four conditions Ediswan monopad 
electrodes were placed on 18 areas of the head in International Tedcration 
10/20 positions Scalp to average scalp to-scalp and scalp to-ear montages 
were employed In order to obtain a quanmatn c measure of EEC changes 
the mean occipital lobe frequency of each subject was determined accord 
ing to the method of Engel Romano Ferns Webb and Stevens (I9H) 
This involved counting b) means of a \farshall EEC ruler the number of 
waves occurring in each of 200 l second samples of artifact free occipital 
lobe tracings and dividing the total by the appropriate number to give the 
average frequency per second To avoid an) bias the records were always 
analyzed without knowledge of the group from which they were drawn or 
whether the) were pre or poudeprnation records 

The results indicated that all 20 subjects in the two experimental 
groups showed a postisolation decrease in mean frcquenc) with the de- 
crease significantly greater under the perceptual deprivation (1 21 cps) 
than under the sensor) deprivation condition (0 85 cps) On the oilier 
hand both the recumbent and ambulatory controls showed onl) ncgli 
giblc changes (—0 01 and +0 01 cps respectively) In addition to the 
changes us occipital frequencies the records of the subjects in both expert 
mental groups were also clnncfcmed b) an excess of ihet < waie activity 
particularly in the tcmjioral lobes However the incidence of these waves 
appeared to be the same for both groups 1 hese results therefore dearly 
indicate that conditions of both sensory and perceptual deprivation can 
produce a disturbance of the electrical activity of the brain with the hitter 
condition however exerting a greater effect 1 1m differential FFG effect 
may be related to the greater perceptual and cognitive impairments which 
seem to occur tinder perceptual linn under sensor) deprivation (Zubek 
t%lc) The fact that (he recumbent condition did not affect FI f# activity 
is also paralleled b> an almost total hek of behavioral deficit* under this 
condition (Zubek ct al I9T2) Thus there appears to be some eorrespon 
dcnce between behavioral jserfonnjnce during isolation and the state of 
electrical activity of tl e l ram 

This iv j* of corresjxmdencc between fFG activity and tnt prrfnr 
manre has also been observed in other situati ms < icmbcrg an 1 Follarl 
for examj Jc rcjwrted that psvduatric patients with ocopiial slow 
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ject’s state of wakefulness which may have occurred at t!ie time the records 
were taken EEG tracings from one subject while hallucinating, showed 
‘ greatly reduced amplitude and appeared similar to those which might be 
obtained from a subject m an alerted state ' The presence of more alpha 
blocking m the halluanating record is not easy to interpret According 
to Heron (1961), it may either indicate that alpha blocking is a necessary 
concomitant of hallucinations or it maj merely mean that the subject is 
attending to what he happens to be seeing It is of interest, though, that 
the alpha activity which did appear was slower than that of the preisola 
tion record This slowing of EEG actmty during isolation is attributed 
by Heron (1961) to a disturbance of the ascending reticular activating 
system (ARAS) resulting from a decrease in lire level and variability of 
sensory stimulation 


An essentially similar pattern of EEG changes was observed in a 
Bntish study (Smith 1962) A group of schizophrenics were isolated for 
approximately two days under a condition of silence and unpattemed 
light The ‘EEGs showed more widespread slowing after deprivation with 
theta and delta conspicuous There was no paroxysmal or focal activity " 
Follow up records revealed that these changes persisted up to an hour 
after termination of the 2-day isolation period This slowing of EEG ac 
tivity in schizophrenic subjects interestingly, can also occur after brief 
periods of deprivation Marjemson and Keogh (1967) reported a decrease 
in occipital alpha frequencies in 18 male schizophrenics after only an hour 
of perceptual depnv ation 


Slowing of electrical activity was also reported by two Japanese in 
vestigators Nagatsuka and Kokubun (1964), who obtained continuous 
EEG tracings from nine subjects during 2 days of perceptual deprivation 
The condition was similar to that at McGill except that motor activity 
was severely restricted by placing the subject m a special U shaped bed 
The EEG records revealed a chronic continuum of middle slow waves of 
ugh amplitude ^ extremities of arousal waves and sleep waves ap- 
peared little No evidence of a progressive slowing of electrical activity 
was seen, the pattern was essentially the same throughout most of the 
ay period Follow up records unfortunately, were not taken A slowing 
° iq i aCt, Yii alS ° re P° rted ,n two subsequent experiments employ 
mg 18 hour (Ohyama Kokubun, L Kobayashi, 1965) and 24 hours of per 
ceptual deprivation (Sato & Kokubun 1965) 

raost ex " rr " , ' c research on EEG changes has been 
™nducte<l by Zubek and h,s colleagues al the Uniserstly of Manitoba 
. U [ at, ° ns from 7 to 14 days and conditions of both sensory 

depr, cation and perceptual depmanon Mere employed The first study 
m M . I ' m X - G '"'' nK '961) "as exploratory ,n nature and 
n ohed the exposure ot etgin subject to a sseek ol sensor) depr, tattoo A 
total analyst, ot the pre and post EEG records by an expertenced 
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electroencephalographer, revealed that two of the subjects showed nor 
mal post isolation records three showed a slowing of alpha b) one or two 
cycles and three showed a slowing of the alpha together with an above 
average amount of slow or theta activity This theta wave activity was 
particularly noticeable in the temporal lobe region 

In a subsequent 1 week experiment (Zubek t \\ elch 1963) a group 
of 40 subjects were employed ten in each of four conditions vir sensory 
deprivation perceptual deprivation recumbent control and ambulatory 
control EEG tracings were taken on an OfTner eight channel type T ma 
chine before and after each of the four conditions Ediswnn monopad 
electrodes .sere placed on 18 areas of the head ,n In.ernat.onal Men. ton 
10/20 post., ons Scalp to-aserage scalp to scalp and scalp.trear mon ages 

r ,he} " crc *“ or 

than under the sensory deprivation , ls shotted only negh 
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parttcttlarly ,n the tempon ^es l ^ ^ .^fore clearly 
appeared to be the same for bo 1 1 P I perceptual dep.ttation can 
indicate that conditions of bolh scntl O ' PJ u P br:un , llt |, the Idler 
produce a disturbance of t ic c ec ‘ 'p l , s cli Her enti al FEG clfcct 

condition hotteter exerting a P d mcnuitc impaitmcnit ttlnch 

may be related to .lie greater^ cep ..... .land ^ <7„brt 
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dence bc.tsecn bcl.atioral yterlonnancc dun 

elecirical actituy of the brain ,,„een EFG actitil) and let, Iterfor 
Tins type Of lorresponde I CrccnlicrR and Fol aeL 
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ing performed significant!) worse on \anous subtests of the Performance 
Scale of the Wechsler IQ test {eg Object Assembly test) than did psy 
chiatnc patients with normal EEG records Pollack (1963) has also noted 
that \anous ps)chtatnc treatments which induce different degrees of EEG 
slowing are accompanied by deficits on a variety of verbal and perceptual 
motor tests Furthermore the magnitude of the deficits seems to be related 
to the degree of induced EEG slowing Finally Engel and Romano (I9a9) 
in a review article, stated that we have not observed any circumstances in 
which under experimental conditions diffuse slowing of the EEG failed 
to be correlated with an alteration in cognition or sice versa In the light 
of these data u is not surprising that the slowing of EEG activity which 
occurs during deprivation should be accompanied by various intellectual 
and perceptual defiats 

One of the unexpected findings of the Manitoba studies was the 
presence of an abnormal amount of temporal lobe theta activity This 
involvement of the temporal lobes is significant in relation to an expen 
ment by Baldwin Lewis and Frost (1957) who reported that chimpanzees 
subjected to a bilateral temporal lobectomy pnor to IS days of sensory 
deprivation exhibited none of the perceptual motor, and emotional dis- 
turbances which nonopera ted control animals showed after the same type 
of isolation Furthermore the lobectomtzed animals were immune to the 
effects of lysergic and (LSD) which in control animals produced sinking 
behavioral changes These results indicate that some of the human dep- 
rivation phenomena eg certain perceptual changes may be reflections 
of disturbed temporal lobe activity a suggestion supported by the fact 
that the ictal paiiems of temporal lobe epilepsy are sometimes character 
izctl by disturbances or color shape size and depth (Kennedy 1911) Some 
of the hallucinatory phenomena too may have a temporal lobe ongin 
Mundy Castle (19a3) for example reported several instances in which 
vivid visual hallucinations evoked by photic driving were accompanied 
by high voltage irregular slow waves in the temporal and temporooccipital 
areas 
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o£ social isolation also reported a similar phenomenon The change in 
EEG activity was always greatest toward the end of an experiment'd pc 
riod regardless of whether its duration was 10 30 60 or J 20 days Table 
8-1 also indicates a progressne increase in mean frequency following 
termination of deprivation with indications of EEG abnormality still 
evident in several subjects 10 days after release from isolation Although 
these long lasting aftereffects may appear surprising some supporting cvi 
dence has been reported by Lebedinsky and his colleagues (1964) who ob 
served indications of EEG abnormalities 2 months after the termination 
of a 2 month period of social isolation These results together with those 
of the Manitoba laboratory seem to suggest that certain physiological 
aftereffects may persist for periods equal to the isolation duration Some 
behavioral measures also show a similar relationship For example Zubck 
Flye and Aftanas (1964) observed changes in tactual acuity 7 days after 
termination of a week of visual deprivation 

Another important finding was the existence of large individual dtf 
ierences with the mean decrease m frequency after the 14-day period 
ranging from 0 26 to S 56 cps (see Table 8-1) Large individual differences 
were also present in the duration of postisolation motivational losses in 
dicated by inability to study or to engage m a variety of activities These 
effects persisted from less than a day to 8 days (mean = 35 days) A cor 

TABLE 8 ? Mean Occipital Labe Frequencies at Various 
Intervals During and After 14 Days of 
Perceptual Deprivofron 


Subject During Deputation After Depnt anon 



Day 0 

Day 7 

Day 10 

Day 14 

Day 1 

Day 2 

Day 7 
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7 69 
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11 40 
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9 46 

6 

11 51 

11 04 

10 93 

996 
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relation of +0.67 was found to exist between the magnitude of the EEG 
decreases and the duration of the motivational losses. These results sug- 
gest that certain individuals are much more influenced by conditions of 
reduced sensory input than others, a finding also observed in some prison 
situations. Hinkle (1961), for example, reported that “under prison isola- 
tion as this has been carried out by Russian and Eastern European state 
police, most prisoners developed symptoms of disorganization within three 
to six weeks, but some have been known to endure this for many months, 
and some have succumbed within days.” The reasons for these large in- 
dividual differences are not dear. It is believed, though, that such factors 
as the subject’s genetic makeup, personality, attitudes, and perception of 
the immediate situation may all play some role. 

The magnitude of these EEG changes, can apparently, be influenced 
by the subject’s expectancy' or set concerning isolation duration. Figure 



FIGURE 8-2. Urn, count of slowing of occipllol EEG activity in two groups of 
pcrceptuolly deprived subjecti: o group isololed for 7 do,s ond o group iso- 
loted for M days. The teeon chonges for the two groups of subjects hove been 
convened into percent decteote in occipital frequency. No follow-up EEG rec- 

. ,al '" ,,om ,h ' 7 - d °7 otter termination of isolation. Note the 

tlow pot t notation recovery in the 14-day subject*. 
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8-2 shows comparison of the EEC changes m two groups of perceptual 

,.^ r ,'' : IT n o UbjI ; Ct5 3 8r ° Up ,so,3,cd lm a P mod ot 1 " eA 3nd a group 
a e or 2 weeks All subjects m each group were informed beforehand 
OI the duration of the experiment It can be seen that the 7 day group 
* ecrease * 1 percent m occipital frequency at the end of 7 days 

while the 14 day group only decrease by 5 percent over the same 7 day 
interval Furthermore an additional 5 days are required to attain the 11 
percent decrease shown by the 7 day isolated subjects This phenomenon 
has also been observed by Lebedinsky Levinsky and Nefedov (1964) 
uho reported that the EEG changes at tfie end of a f 0-day social isolation 
experiment were considerably more pronounced than during the first 10 
days of a two month experiment Thus preparedness or set for a given 
duration appears to be an important factor m determining the degree of 
•ELG changes observed in isolation experiments Further research is re 
quired to clarify this phenomenon and the mechanisms underlying it 
Soviet research on social isolation Several laboratories m the Soviet 
Union have recently investigated the physiological and behavioral effects 
of unusually long periods of social isolation (Agadzhanian et al 1965 
1965 Gorbov Miasmkov & Yazdovsky 1963 Lebedinsky Levinsky & 
Nefedov 1964 Miasmkov 1964) Unfortunately the results are often 
described in the most general terms making an evaluation of their findings 
difficult The subjects are usually placed individually in either an altitude 
chamber or a space craft cabin for periods ranging from 10 days to four 
months Little or no intercommunication is maintained with them during 
the experimental period Apart from this restriction they lead a relatively 
normal life For example they are fed four times a day sleep for nine 
hours perform certain routine chores and take programmed tests at cer 
tam intervals Motor activity is usually restricted because of space limits 
tions They are kept under constant visual suneillance either through a 
one-way screen or by a closed-circuit television system 

Some of the findings were stmilar in many respects to those reported 
from the Manitoba laboratory The EEG records were characterized by 
diffuse slow waves or by a decrease in the alpha wave concomitant with a 
predominance of 4-6 cps waves interspersed with 0 5-2 cps waves (Agad 
zhaman et al 1965) Furthermore these changes were usually greatest 


towards the end of the experimental period regardless of its duration 
Large individual differences were also noted eg m one of the 15-day 
experiments the range of decrease of the alpha rhythm index was from 8 
to 40 percent (Gorbov Miasmkov fcYazdovski 1963) Finally there were 
frequent reports of long term aftereffects consisting not only of changes in 
EEG icmit) but also of a reduced working capacity enhanced f3tigua 
bility change m sleep function weakening of lmmunal reactivity reduc 
non in the functional jiotential of (he cardiovascular sjsiem and a 
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decrease in efficiency of physical work After the 60-day test, these 
asthemzation phenomena remained for about two months” (Lebedinsky, 
Levmsky, Nefedov, 1964) 

A variety of procedures were found to be effective in reducing both 
the intensity and duration of these “asthemzation phenomena Of these, 
the most effective vs ere pnor exposure to isolation, performance of a spe 
aal set of physical exercises certain vsork-cycles, engaging in “useful 
work, and the use of an enriched vitamin diet Unfortunately, no details 
are given on the type of exerases and diet that were employed 

Role of motor activity The importance of physical activity in deter- 
mining the magnitude of EEG changes is further supported by research 
at the Manitoba laboratory in three studies employing different degrees of 
motor activity In the first study (Zubek. 1963a), the subjects were exposed 
to a week of perceptual deprivation but with no restrictions on their mo- 
tor aaivity In addition they were required to engage in six 5 minute 
exercises of a cahsthenic nature each day EEG records taken before and 
after the 7-day period revealed a decrease in mean ocapital frequency 
This decrease, however, was significantly less than that of a group exposed 
to die same condition but required to lie quietly (Table 8-2) These sub- 

TABLE 8 2 lAeon “Pie Post" Differences in Occtpilol Lobe 
Frequencies Before and After Two Experimental 
end One Control Condition (30 Subjects, 10 in 
Eoch Group) 
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cies of high \oltage and occasional sleep spindles Large mdmdual differ 
ences were noted in the degree of slowing as well as the speed with which 
it developed after the injection Additional experiments indicated that 
the slowing of EEC activity was not due to the direct action of Flaxedil 
on brain activity but rather was an indirect result of the withdrawal of 
proprioceptive impulses to the cortex 

These studies suggest that the level of kinesthetic and proprioceptive 
stimulation present during isolation may be one of the most important 
vambles operating in sensory and perceptual deprivation experiments 
They also suggest that some of the apparently contradictory results m tins 
area of research may be related to differences in motor activity A detailed 
specification of its level in future research seems to be indicated 

Sleep deprivation and EEG activity A progressive slowing of EEG 
activity can occur in conditions other than prolonged isolation Bndger 
(1964) comparing the effects of isolation and sleep deprivation cited sev 
eral studies in which slow wave activity increased with sleep loss This 
similarity was interpreted as indicating that the subjects m these two con 
damns are in a state analogous to borderline sleep A similar picture of 
EEG changes also occurs in cats and dogs deprived of sleep for several days 
(Feldman 1961) Some of these changes were still present 24 hours after 
the termination of sleep deprivation 

SHORT DURATION STUDIES 

Several investigators have studied the EEG effects of short periods of 
isolation of approximately 1 to 24 hours duration In one of these (Men 
delson et al 1961) two subjects were exposed to 6 hours of perceptual iso- 
lation in a tank type respirator Two-minute EEG records were taken 
every 15 minutes The results showed large fluctuations ranging from 
states of light sleep and drowsiness to those of alertness It was further 
noted that periods of no verbal activity were in general accompanied by 
slower frequencies which increased during periods of verbalization These 
physiological changes occurring as a function of presence or absence of 
verbal activity indicate the importance of self-generated stimulation in 
determining patterns of EEG activity Leiderman (1962) also employing 
a 6-hour period of perceptual deprivation reported a slight decrease in 
the average alpha frequency in the pou experimental period when com 
pared to the preexperimental period Pre post measures of percent 
time alpha did not differ appreciably Hanna Burns and Tiller (1963) 
who obtained EEC records from three subjects exposed to 4 8 and 24 
hours of sensory deprivation reported that detailed analysis did not re 
veal any consistent trend in the frequency or amplitude of the potentials 
icse essentially negative results obtained by both Leiderman and 
Hanna and his co-workers probably can h- explained by the fact that 
their subjects had all received prior isolation experience on several occa 
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•ttons and hence became of possible adaptation showed 3 i ale or no effect 
us interpretation is supported by several reports indicating that prior 

epmation experience on minimize subsequent impairments of both a 
pnjsiologiol (Lebedinsky Levmsky k Nefedov 196-1 Lerderman 1962) 

behavioral nature (Suedfeld Vernon Stubbs ftXarhns 1965 Zubelc 
et a] 1962) 

Significant changes in EEG actiuty can occur even with isolation 
periods of an hour s duration if schizophrenics are used as subjects (Mar 
jernson 8. Keogh 1967) They can also occur in normal subjects provided 
that the reduction in sensory input is unusually severe This was demon 
stratetl in tno Dutch studies In the first (Van U ulfften Palthe 1958 
1959) a group of 25 subjects was required to he inside a small closed 
cylinder placed on the floor of a totally dark and soundproofed decom 
prcssion chamber Immobility was total except for some movements of the 
ejes and eyelids Toni time spent in the cylinder was approximately 2 
hours It was however divided into 3 equal time blocks During the first 
and third periods vinous tasks were presented over the communication 
s>stem while m the second a condition of total isolation was mam 
tamed Continuous EEG records revealed the presence of low fast ir 
regular activity during both of the partial isolation periods This was 
true for all subjects but two However shortly after the initiation of the 
total isolation period there was an abrupt alternation with low slow 
dysrhythmic activity in the theta and delta frequency In the second 
experiment (Van \\ ulfften Palthe 1962) the procedure was replicated 
with a sample of 58 subjects ranging in age from 1 8 to 69 years Essentially 
similar results were reported Most of the subjects showed repeated periods 
of Ion slow waves during an hour of total isolation Frequently this slow 
wave activity appeared within the first 10 minutes of the experimental 
session No information is given on possible age differences in EEG ac 
tivity or on psychological functioning during the isolation penod This is 
unfortunate because tins js the only study in the isolation literature em 
ploying such a wide age range 

Role of the body field dimension The pattern of EEG changes can 
be affected by the type of subjects that are employed This was demon 
strated in a study (Cohen Silverman k Shmavoman 1962a 1962b) in 
which 35 subjects were given Witlun s rod and frame test which measures 
an individual s relative dependence on external visual and proprioceptive 
cues in perceiving spatial relations On the basis of performance on this 
test the sample was divided into three subgroups viz field or visually 
oriented body or propnocepti'ely oriented and a middle group whose 
perceptual scores fell between the first two groups Measures of EEG activ 
ity and of nonspecific (spontaneous) fluctuations in galvanic skin response 
(GSR) were then taken at various intervals during 2 hours of sensory 
deprivation The results indicated higher neurophysiological arousal in 



766 


Exper mentol f nd ngi 


the field-onented subjects as indicated by an increase in mean beta wave 
count and a decrease in alpha count On the other hand the body-oriented 
subjects and those m the middle group showed decreased arousal as md. 
cated by a decrease in beta count and an increase in alpha count A similar 
picture was obtained from the GSR measures of arousal state i e the 
field group showed high levels of activation throughout the experiment 
while the body group was actuated at first and then relaxed as the experl 
ment progressed 

In a subsequent experiment an attempt was made to determine 
whether certain centrally acting drugs might alter the response patterns of 
field and body-onented subjects The earlier study was replicated except 
that the subjects were given either a sedative stimulant or placebo cap- 
sule immediately prior to isolation The arousal pattern of both groups 
to the placebo was similar to that of the first experiment However the 
response of the subjects to the sedative and stimulant was different in that 
the field subjects showed a decrease in central nenous system activation 
and a more relaxed psychological state as the experiment progressed and 
body subjects showed alerting to the stimulant and mixed response to 
sedative Thus changing the internal state of the two types of subjects 
via drugs can alter their physiological response patterns to isolation 

Arousal level and incidence of hallucinations Several investigators 
(Freedman & Greenblatt 1959 Ziskind & Augsburg 1962) have suggested 
that some of the dramatic deprivation effects such as hallucinations and 
disorganized thought processes probably occur while subjects are in a 
transitional state between drowsiness and alertness This claim has re 
cently been tested in four experimental studies In one of these (Rossi 
Furhman &. Solomon 1964) three volunteers were subjected to two 7 hour 
periods of darkness and white noise and one control period each 1 week 
apart Continuous measures of EEG activity and of rapid eye movements 
(REMs) were taken At random intervals occurring three times per hour 
a tone was sounded and the subject was required to describe his mental 
activity just prior to the onset of the tone These taped reports were then 
rated by judges on two five point scales and the results related to the level 
of EEG arousal occurring just prior to the onset of the reporting signal 
From Figure 8-5 it can be seen that the incidence of hallucinations and 
disorganized thought processes vanes inversely with measures of level of 
arousal The relationship was statistical!) significant for both sets of data 
It was also noted that the hallucinations seemed to differ from typical 
dream imagery in that they were not accompanied by REMs and were not 
restricted to periods of light sleep REMs occurred in conjunction with 
seven of ten rated dreams and only one of nine rated hallucinations In a 
subsequent replication employing ten subjects Rossi rurhman and 
Solomon (l%7) reported essentially similar results Of six rated halluci 
nations, three occurred during the sleep state two during drowsiness 



Phyi.otofl col and Biochemical Effect, 


2 67 



FIGURE 8-3 Percentage* of report* collected at each of 
four level* of arousal that were raled as d sorgamzed 
thought process or hallucination The denominators of 
the ratios obove each plot point are the numbers of re 
ports with ratings reaching the cr tenon of agreement be 
tween at least 2 of the three raters The numerators are 
the numbers of reports raled as disorgamred thought 
process or halluc nation 

Sovncs Reprinted by perm u on from A M Ros if A Fuihmao 
«t P Solomon Percept not Skills 1984 19 447-451 

mtl only one was present during the awake state The incidence of disor 
ganized thought processes was also more prominent during lower levels of 
EEC arousal 

Contrary findings have been obtained at two other laboratories. 
Leiderman (1962) in an exploratory stud) reported that complex imag 
ery occurred with equal frequency during either drowsy or waking EEC 
records The data were interpreted as indicating the presence of varying 
types of imagery some closer to dreams and hypnogogic states and others 
closer to the imagery of the eidetic and waking state Zuckerman and 
Hopkins (1966) on the other hand reported that visual hallucinations 
occurred almost exclusively during the waking state In this study con 
current records of EEG GSR and spontaneous reports of hallucinations 
were taken from 22 student nurses during an hour of sensory deprivation 
Of the ten subjects who experienced hallucinations sometime during the 
hour all but two reported them during a waking EEC record The results 
of these four experiments therefore seem to suggest that hallucinatory 
like phenomena can occur during both drowsy and waking states A more 
detailed discussion of this topic is provided in chapter 4 

ANIMAl STUDIfS 

In conclusion i brief summary will be presented of some animal 
experiments in which the level of sensory stimulation has been reduced 
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surgically or chemically These studies in general, show an EEG pattern 
similar in many respects to that occurring in isolated human subjects 

It has long been known (Bremer, 1935) that massive deafferentation 
produced by complete midbram transection (the “cerveau isote ' prepara 
non) results in high voltage, slow wave activity similar to one of the stages 
of sleep in the normal cat Recently, Villablanca (1962), using chronic 
preparations, showed that this pattern only appeared during the first 10 
days after which both high frequency, low voltage waking patterns and 
slow, high voltage sleep rhythms were present These two patterns, which 
alternated for the next 2 months were closely correlated with behavioral 
wakefulness and sleep This return to essentially normal EEG activity 
was attributed to the * re establishment of homeostasis and in the lessening 
of shock like factors m the long term preparation 

In addition to massive deafferentation studies, various workers have 
investigated the effects of loss of one or more sensory modalities Galkin 
and Speranski (1935) produced somnolent EEG patterns by destruction of 
the visual, auditory, and olfactory systems Ardumi and Hirao (1959) re 
ported slow wave activity in the occipital, parietal, and temporal areas 
following visual deafferentation Baxter (1959), on the other hand, ob- 
served a similar change m the visual but not in the somatosensory cortex 
Reduction of proprioceptive stimulation by neuromuscular blocking 
agents (curare type drugs) and by Sernyl also results in cortical slowing 
(Gellhorn 1958, Meyer, Greifenstem k Devault 1959, Randt & Collins 
1960, Hodes, 1962) Finally, the Russian workers Beteleva and Novikova 
(1961) reported that even olfactory deafferentation can produce EEG 
changes This study is unique since EEG records were taken not only from 
the cortex but also from the brain stem reticular formation The results 
revealed a large decrease in amplitude and some slowing of the cortical 
rhythms in both the visual and sensorimotor cortex These changes were 
still present several months after olfactory deafferentation In contrast to 
the cortical records the results from the reticular formation revealed a 
pronounced increase in the “amplitude of slow waves (160 to 300 percent) 
and a greater prominence of fast oscillations These changes obtained 
from the reticular formation lasted 1 to 2 months after which the electri 
cal activity returned to its original level This 4 exaltation effect is be 
lievcd to reflect a raising of the level of excitability of the reticular forma 
tion and can be explained by decline of cortical influences, the tone of 
the cortex betng reduced by loss of olfactory imputation 

Tins Russian study is of considerable importance because it has 
demonstrated that reduction of sensory input (olfactory) can simultane 
ously produce a depression of cortical activity and an increase in activity 
of the reticular system Tins Ins not been reported pres lously Furthermore, 
»f visual and auditory deprivation should produce a similar physiological 
difference the results may help to clarify some of the perplexing isolation 
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data in which both behavioral deficits and improvements have b™ 
smed For example the depression ot cortical activity may be related to 
certain cognitive impairmenls (see chapter 5) while e t 
lar actiutymight account for some of the 
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for 48 and 72 hours were statistically significant as was the gain for the 
24-hour control group. Follow-up measures taken a day after complct.on 
of the experiment did not differ significantly from the pretsolatton values. 
Because the skin resistance dropped progressively during the 72-hour pe- 
riod, the authors suggest that "longer confinements would lead to greater 
alertness than short ones.” 

In the second study, performed in Japan (Nagatsuka & Kokubun, 
1964), continuous GSR records were taken from nine volunteers before 
and during 2 days of perceptual deprivation. The main finding was the 
presence of day-night rhythms with low arousal levels during the night 
and high arousal levels during the daytime hours. It was further noted 
that the arousal level was at its highest toward the end of the 2-day period, 
a finding in agreement with the Princeton data. A similar pattern of 
GSR changes was reported in a subsequent experiment involving a day of 
perceptual deprivation (Sato & Kokubun, 1965). However, in the absence 
of a control group in either study, these findings are difficult to interpret 
since day-night rhythms in GSR activity do occur under normal environ- 
mental conditions. 

SHOUT-DURATION STUDIES 

Several groups of investigators have studied GSR changes during 
relatively short periods of isolation. Leiderman (1962) studied six subjects 
in four counterbalanced sessions, each of 4 i / 2 to 6 hours duration, and 
separated by lime periods of 10 to SO days. The conditions involved: vision 
and sound absent, vision and sound present, vision absent— sound present, 
and vision present— sound absent. Measures of GSR and heart rate, taken 
at 15- and 5-minute intervals, respectively, revealed no relationship to 
stimulus conditions. However, a high positive correlation was observed 
between GSR levels and incidence of imagery of a hallucinatory-like na- 
ture “perhaps reflecting, in part, its relationship to alerting as well as of 
autonomic nervous system activity.” In a second experiment, 16 subjects 
were isolated for 2 hours under counterbalanced conditions of visual and 
auditory deprivation and vision present-sound absent. The physiological 
measures were again unaffected by the difference in conditions. Moreover, 
only a low correlation was reported between GSR levels and imagery. This 
lack of correspondence between the studies was attributed to the difference 
in the size of the samples. 

Several investigators, on the other hand, have reported significant 
changes in GSR activity during short deprivation periods. Hanna, Burns, 
and Tiller (1965) subjected six volunteers to 4, 8. 12. and 24 hours of sen- 
sory deprivation. Electrical skin conductance (reciprocal of skin resistance) 
was monitored continuously during each session. The results revealed a 
decrease in skin conductance (decreased arousal) during the first 2 hours 
of all sessions (except 8-hour period), no changes or a moderate increase 
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number of hours and finally a pronounced increase in slun conduc 
nee (high arousal) tcm ml the end of all sessions regardless of duration 
urthennore a day night rhythm similar to that reported by Nagaisuha 
and Kokubun (1954) was dearly endent in the 24 hour session 

The presence of decreased arousal during the earl) hours of dep- 
rivation has been confirmed by several groups of investigators For ex 
ample Silverman Cohen Slunavonnn and Greenberg (1961) and Cohen 
Silverman and Shnmoman (1962a) reported that most of their subjects 
exhibited decreases m shin conductance number of nonspecific GSRs 
md m mem heart rate (all indicating decreased arousal) during 2 hours 
of sensory deprivation They also observed tint their field oriented sub- 
jects shoued greater physiological arousal than did the body-oriented 
subjects on most of the measures Essentially similar results were reported 
by Nagatsuka and Kokubun (1964) who also observed a decrease in skin 
conductance and heart rate during the first hour of their 2 day expen 
ment Subsequently however i e from I to 7 hours the pattern changed 
with both measures showing progressively greater arousal levels Duration 
therefore appears to be an important variable in determining the type of 
GSR changes which may occur during isolation 

Another example of the role of duration was provided by Zucker 
man Levine and Biase (1964) who obtained continuous skin resistance 
records from 36 female subjects confined for 3 hours to total isolation 
(no light— no sound) and to two conditions of partial isolation (hght-no 
sound sound-no light) Figure 8-4 shows the changes m basal skin eon 
ductance over the 3 hour period In can be seen that there is little differ 
entiation of the three groups during the first H/> hours of the experiment 


However during the second 1^4 hour period the skin conductance of the 
total isolation group rises sharply indicating greater arousal while that of 
the partial isolation groups remains level or rises only slightly Measures 
of nonspecific GSR reactions mealed a similar picture no differentiation 
during tiie first Ii/ 2 hours followed subsequently by a greater number of 
nonspecific reactions in the total isolation group Of the two partial isola 
non groups visual deprivation produced more nonspecific GSRs during 
the second 1 y> hour period than did auditory deprivation Finally it was 
noted that the high GSR responders in total isobiion were rated sigmfi 
candy higher on their need for activity and complaints of semory dep- 
rivation than low GSR responders 

In a further study Bnse and Zuckcrnnn (1967) replicated die previ 
ous experiment using male rather than female subjects An analysis of the 
combined data on the males and females revealed no significant sex dif 
fereuces in nonspecific GSR reactions but did show a significant effect due 
to conditions. Furthermore the total isolation group shoved the greater 
arousal and there was little differentiation between the visual and audi 


tory deprivation conditions Because these differences were not apparent 
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FIGURE 8-A Changes in basal skin conductance during 3 hours of totol and 
partial sensory deprivation 

Souict Reprinted by permission from M Zncknnun S Levine & D V B ase Piychosom 
Med 1964 26 250-2G0 

prior to the experiment or in the early part of the isolation period it 
would appear that they were due to the cumulative effects of sensory re 
stnction in two modalities 

fn a subsequent experiment employing 8 rather than 3 hours of 
sensory deprivation Zuckerman and his colleagues (1966) reported no dif 
ferences in either skin conductance or nonspecific GSRs between isolated 
subjects and a group of stimulation controls The control subjects were 
confined in the same isolation chamber as the expenmentals but were ex 
posed to continuous music and periodic changes of pictures on the out 
side window of the room These unexpected findings may have resulted 
from a lack of sufficient sensory variation in the control condition An 
other contributing factor may be the presence of social isolation If occa 
sional visitors had been permitted in the control condition a clear 
differentiation might have resulted 

In their final study Zuckerman and Haber (1965) wished to deter 
mine whether subjects who show a greater stress reaction (high GSR 
reactivity) to sensory isolation possess a greater need for stimulation 
than do those who are not so stressed by isolation The subjects who 


Physlolog col and B ochem cal Effects ' 

were selected on the basts of their high or low GSR reactions to a prior 
isolation experiment were tested in a second S hour sensory isolation con 
dition On this second occasion however they were gnen an opportunity 
to make an operant response which would produce random s isual or and, 
tory stimuli depending on their choice The results resealed that the high 
GSR reactors made almost four times as many responses o 
and auditory stimuli as did the loss reactors during the 5 hour period 
total isolation Furthermore all of the subjects responded ™re for ' mnl 
than for and, tory reinforcement These finchngs therefor *d. r md cate 
.ha, htgh GSR reactors hate a greater • nordfor “ 
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also exhibited a greater increase ' « aIM | breathing rate did 
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differ significantly Thus the Jtgd P J c „ rep , breathing rate a 
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FIGURE 8—4 Changes in basal skin conductance during 3 hours of total and 
partial sensory deprivation 

... £???- by p * Tm ,noa from M Zucltnnan S Levine & D V Bme Ttychotom 

Med l<lfU 7X 9«\_4an 


pnor to the experiment or in the early part of the isolation period it 
Mould appear that they Mere due to the cumulatise effects of sensory re 
stnction in tMo modalities 

In a subsequent experiment employing 8 rather than 3 hours of 
sensory depmation Zuckerman and his colleagues (1966) reported no dif 
ferences m either skin conductance or nonspecific GSRs between isolated 
subjects and a group of stimulation controls The control subjects Mere 
confined in the same isolation chamber as the expenmentals but were ex 
posed to continuous music and periodic changes of pictures on the out 
e "in aw o t e room These unexpected findings may have resulted 
om a lack of sufficient sensory' variation in the control condition An 
sl"i COnmbUt T g , fiCl0r may be the P rcsence of social isolation If occa 

flifT<*r^y S ?° rS 3 u ^ en P CTmitte d in the control condition a clear 
umerentiation might have resulted 

flna > study Zuckerman and Haber (1965) Mislied to deter 
. ' er !ub l ec “ "ho show a greater stress reaction (high GSR 

hau l? !, S 'T ry ,50lat ‘ 0n P° 5ie » a ^“‘er n “ d ,OT stimulation 
than do those nho are not so stressed by .solat.on The subjects who 
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were selected on Ihe basis of their high or low GSR reactions to a prior 
isolation experiment were tested in a second 3 hour sensory isolation con 
dmon On tins second occasion however they were given an opportunity 
to mate an operant response wind, would produce rand 7 “ a ” 1 T/h“d, 
tory stimuli depending on their dio.ee The results revealed to the hig 
GSR reactors made almost four times a, many response to brmf nsua 
and auditory stimuli as did the low reactor, during the 3 hour period o 
total imlation Furthermore all of the subjects responded ™ ™ 

than for auditory reinforcement Thcsejmdings sumulatmii ^tnr^ 

that lugh GSR reactors have a gr a somewhat parallel nature 

ulus hunger ) than do lowreac ■ 1 0 obser ved that subjects 

were reported by Vernon and McG.U^ ^ ^ app roxl 

who were unable to endl,r ' 3 ^ { br ,ef visual pattern during 

mately 1 1 times as mud. time responding to 

the rust day than did those who endure^ measurer GSR 
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(less arousal) than did the su je finger volume were not affected 
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An even more important v>r' ned 20 volunteers to each of two 

the isolated subject Stern ( ) ” con( |ition they were required to 

conditions of sensory deprivation ^ (<j report „,e d , re ct.on of 

lie quietly while in the other they y , g^p) Various autonomic 
movement ol an autolinettc 1 g monitored before during 

and skelctomuscular change The Vlgl ] group showed a signifi 

and after I lioiu of sensory depr.vauo road e more nonspecific 

cantly greater increase in skin tllt Rest group They 
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man 8. Morningstar 1JM) 
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40 minutes, alone and in groups of three, in counterbalanced order Dur- 
ing each condition they were required to participate in a guessing game 
Continuous recordings resealed that the group condition was character 
ized by a higher level of galvanic skin potential and a loner mean heart 
rate Moreover, the individuals philological response pattern nas much 
more consistent or more stable in the group situation than when alone A 
significant order effect, particularly for heart rate, also appeared 

Exploratory studies In addition to these major investigations, two 
studies of an exploratory nature have been reported In one (Cohen, Sil 
verman, Bressler, iShmavonian, 1961), four volunteers underwent 4 hours 
of sensory deprivation Two of them were previously diagnosed as schizoid 
personalities the other two as well integrated These latter two subjects, 
who were quite upset during the experiment, shots ed higher levels of 
arousal on their GSR records than did the two schizoid personalities who 
reported being comfortable during isolation No mention vs as made of the 
amount of the difference In the second stud) (Ruff, Lev), & Thaler, 1961). 
continuous GSR records were taken from five isolated subjects confined 
for periods ranging from 1 to 20 hours Large individual differences were 
noted with some subjects showing consistent!) Ion arousal levels while 
others showed either high levels or periodic fluctuations in arousal state 
These differences in arousal patterns were closely related to the subject s 
affective state during isolation 

Other Physiological Changes 

Although considerable attention has been devoted to changes m 
EEC and GSR activity, little interest has been shown in other ph)siologi 
cal measures such as blood pressure, respiration metabolic rate, Ijody vol 
ume, and muscle potential activity Furthermore, the research that has 
been done has not always provided a consistent pattern of physiological 
effects 

IONG DUJATION STUOIES 

In one of the early McGill studies (Heron 1961) se\eral physiologi 
cal measures were recorded from six subjects during 4 days of perceptual 
deprivation Oral temperature and blood pressure were taken twice daily 
and the basal metabolic rate each morning The results indicated no 
consistent changes m the subject s temperature or blood pressure and their 
basal metabolic rates remained constant Certain physiological measures 
however, do change providing that unusually long durations are em 
ployed This was demonstrated by the Russian investigators Agadzhanian, 
Bum Domnin, and Kuznetsov (1963) in subjects who were socially iso- 
lated for a period of GO days Table S-3 shows the results for two of the 
volunteers It can be seen that both respiratory rate and blood pressure 
decrease progressively during the experimental period On the other hand 
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TABLE 8 3 Changes tn Heart Rate R e*p.ra"on and Blood 
Pressure Duong 60 Days at Social Isolation 


Day 


Heart Rate (Vtn ) 


1st 

Subject 


2nd 

Subject 


Respirati on (Vta ) 
1 st 2n J 

Subject Subject 


Blood Pressure 


Subject 


2nd 

Subject 


19 

49 

58 
56 
56 

59 


66 

61 

69 

65 

73 

74 


15 

15 

12 

10 

10 

9 


10 

10 


113/53 

110/50 

109/47 

104/50 

105/48 

107/48 


115/60 

109/53 

110/50 

110/51 

109/51 

105/51 


0 ' . pbIi ,(!P Doronin * A G 

SOURCFl nrpr med from N A *•“* , “,83 13 9S3-962. 

^ Unfortunately no data are provided for the 

heart rate shows in increase 
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The results for hear, rate are fhe two day per.od tv.th the two 
results follow a W shaped pattern I ^ nlghl um e hours and the 

.roughs of low heart rate w , h , Ue three day time periods 

three peals of high hear, rate com 8 3s markt d were seen on the 

Similar da, nigh, rhythms thoug meMara Store stm.lar rhythms 

resp.rat.on muscle P°“ n,n ' concluded that funct.onsrelat.ng 

occur in a normal em.ronment ^ >Sected by perceptual depnva 

,o the autonomic "01“^ However m .he abseoce of a control 

tton (KitamuraS-Ohlubo J > d ed as suggestive 

group this conclusion can only ^ we]gh , almost mvanabl, occur 

* 

mma 8 (1964)repor.edalnss.nbm> Murpliy Go<f '" rA ^ 

ceptlial deprivation wl " f, , ’ f 4 5 lbs alter 4 days of sensory depnva 
reported an average weigh. ^ Iljm , showed a slight . noease tn 

non Control subjects on an increase in mean height o£ l I min 

«-«<*» weight Kitpmuria subjects were also observed at the 

Lossef.n"ody weight in almos-H McGllI G „ llcl c A Cand 

Princeton laborator) (Ve™ I<BSe3 al ,l, e end of 1 2 3 and 4 da)* 0 
land 1961) fheaverage 8 [g s0 anl l 3 7 lbs respectivel) a finding 

sensory depr.var.on were 
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FIGURE 8-5 Changes in mean heart rate during 48 Hours of 
perceptual deprivation Note the day night rhythms 

Sooner Bepnnted by ponioon from Y Nagatmla & O KoVabun 
T ohoku Ttychologtca Folur 1984 22 57-63 

which suggests that the length of confinement is not necessarily directly 
related to the loss of weight Follow up measures resealed that these 
losses were regained almost entirely within the first day of release from 
isolation 

These weight losses observed at the Princeton Laboratory, were 
unexpected since an omsupply of food was always present and the sub- 
jects ate well sometimes more than normal since it was an activity which 
helped to break up the boredom Although they ate well almost all of 
them seemed to dense no pleasure from eating In \iew of these weight 
losses their strength of grip was measured ssith a hand dynamometer The 
results resealed no significant differences betsseen expenmental and con 
trol subjects after cither 1 or 2 days of isolation However after 3 days the 
isolated subjects showed an aserage decrease m strength of gnp of 4 per 
cent sshereas the controls gamed on the aserage about 8 percent It is 
doubtful whether this loss of strength of grip can be attnbuted to the 
decrease in body weight The decrease was only 3 lbs which could hardly 
be expected to affect the strength of an indisidual Vernon (1963) suggests 
that the data may merely indicate that weight and strength behase in a 
similar manner when subjected to sensory depnsation 

Decreases in body weight also occur during prolonged periods of 
social isolation of 10 days to 4 months duration (Lebedinsky Lev insky &. 
Nefedov 196-1) Their magnitude and range however is dependent upon 
whether or not the subjects participated in such experiments for the first 
time In persons who had earlier participated in chamber tests the 
tractions usually took place with lesser change 

SHO*T Out ATIOH STUDIES 

Although sariotis physiological processes have lx.cn measured during 
slum term dept tv at ion no consistent pJttern o! results has emerged Davis 
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( 1959 ) recorded heart rate finger \oIume respiration and muscle poten 
tiais from .2 control subjects and 28 volunteers exposed to an hour of 
sensory deprivation In general the isolated group showed increased 
muscular and circulatory activity and decreased respiration a pattern 
characteristic of anticipation of stimulus Contrary results however are 
reported b) Hanna Burns and Tiller (1063) who observed a decrease in 
heart rite blood pressure and respiratory rue during the first few hours 
of either 4 8 12 or 24 hour periods of sensory deprivation These mea 
sures remained steady for the remainder of all four durations except 
toward the end of the 24 hour session when a sharp increase in heart rate 
occurred Decreases m pulse blood pressure and respiratory rate also 
appear in subjects who have undergone several hours of underwater isola 
non (Shurley 1960) 

On the other hand some investigators have reported few if any 
significant differences between isolated and contio) subjects For example 
Culver Cohen Silverman and Shmavoman (1961) noted no changes in 
heart rate respiration and finger volume after 2 hours of sensory dejiriva 
tion Silverman and his colleagues (196!) employing the same duration 
and condition also reported no changes in respiration and finger volume 
but did note a significant decrease in heart rate Finally Ztickcrman and 
his colleagues (1966) observed no significant differences in GSR heart 
rate and in breathing amplitude during 8 hours of sensory deprivation 
relative to a stimulation control condition However the isolated group 
did show a consistently lower breathing rate throughout the experimental 
period a finding noted in some but not all of the previous studies 

Thus no consistent pattern of circulatory respiratory and museu 
Jir changes seems to emerge from the short term deprivation studies Tins 
can probably be attributed to the wide procedural differences which exist 
among the various investigations 

Interaction of drugs and sensory deprivation Although numerous 
studies have investigated the changes associated with cither reilucetl sen 
sory input or with lysergic acid diethylamide (LSD) only one Ins at 
tempted to investigate the physiological and liehavioraf interaction of 
these two conditions (Cohen 196! Cohen K. Edwards I96J) "fen vojun 
teers who hail never received hallucinogenic drugs prev musty were studied 
at weekly intervals under each of four conditions (2 hrv) in random se- 
quence LJ>D with or without sensory deprivation and placelm with or 
without sensory deprivation The original hyjxuhesiv lhat isolation 
would intensify the LSD state was not suj>j«ortcd by die subjective rejvnis 
or the physiological data On iheronimry most of the subjects reported 
and iff of the phiStaUigtcal measures (heart rale respiration finger u 1 
time GSR aiuf FfG) indicated a mat led attenuation of the I-5D state 
during the 2 hours „( sensory deprivation It is interesting t* note 
though that soon after termination of isolation thrs began to foci tie 
effects of LSI) \ different picture however emerged from isolated vcl 
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unieers familiar null the LSD state tliiotigli presiotis experience Tlteir 
subjectne response was one of ' considerable tnlcnsirication ' of the LSD 
reaction Unfortunately, no physiological measures were taken from these 
sophisticated subjects Colien and Edwards (1904) interpret these differ 
ential results as indicating that a ' higher let el of sensory input is neces 
sary for unsophisticated LSD subjects before the emotional ideational, 
and perceptual alterations will occur ’ 

This reduction of the hallucinogenic state in naive isolated subjects 
has also been observed with Sernyl (phencyclidine) by several groups of 
investigators (Cohen Luby, Rosenbaum R. Gottlieb, 1960, Lawes, 1963, 
Luby et al , 1962, Smith, 1962) All have commented that the striking 
subjective phenomena experienced with Sernyl alone were either very 
much reduced or completely absent during isolation Pollard, "Bakker, 
Uhr, and Feuerfile (1960) also found that the Sernyl effect was reduced by 
sensory deprivation but that the psilocybin and LSD effects remained un 
changed Finally, the Chilean investigators Munez and Marconi (1966) 
reported contradictory results in an exploratory study using two subjects 
In one subject, a brief period of sensory deprivation had a potentiating 
effect on the LSD symptoms while in the other it had no effect 


BIOCHEMICAL EFFECTS 

IONG DURATION STUDIES 

Two experiments have investigated the activity of the adrenocortical 
and sympathetic adrenomedullary systems during prolonged perceptual 
deprivation particularly to determine whether isolation may be classed 
with other stress situations which are known to produce biochemical 
changes The earliest of these was conducted at McGill University 
(Murphy Kurlents Cleghom, & Hebb, 1955) Unnary measures of 11 
oxycorucoid5 were taken from nine subjects before and during \y 2 to 6 
days of perceptual deprivation No control subjects were employed Be 
cause no consistent increase in the excretion of corticoids occurred, it was 
concluded that under isolation the adrenal cortex is not activated to a 
greater degree than it is by the minor exigencies of everyday life How 
ever, because these subjects were resung much more than normal, it is 
conceivable that recumbent controls confined with some perceptual dis- 
tractions may have shown a decrease in corticoid output during the same 
interval (Zuckerman 1964b) It is known for example that certain urinary 
constituents such as adrenaline and noradrenaline are decreased during 
recumbency (Sun dm 1958 Euler, Luft &. Sundin 19o5) Thus, relative to 
a recumbent control group an increase in corticoid output may have 
occurred 

The a ctiv ity of the sy mpathetic adrenomedullary system also appears 
to be unaffected by prolonged perceptual deprivation Tins was demon 
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FIGURE 8-6 Urinary excretion of noradrenaline in two experimental and one 
control group before, during, and after a l*week period The figures m paren 
theses refer to the number of unsuccessful experimental subjects l 'quitters , ‘l, of 
the original group of 13, vrho remained in perceptual deprivation for a sped 
fied number of days, e g , only three subjects completed 5 days of isolation 

S onez Reprinted by pfrmisnon from J P Zubelc & W Scbatte / abnorm prychol I960 
71, 320-034 

antness and hence showed no increase in adrenaline, whereas the late 
"quitters stubbornly attempted to endure the entire week despite the 
stressfulness of the condition This interpretation is supported by the fact 
that the scores on a subjective stress scale (15 item Thurstone scale) were 
significantly higher in the late than in the early quitters 

A second characteristic of the unsuccessful subjects as indicated in 
Figure 8-7 , was the presence of a significant increase in adrenaline on the 
day prior to isolation and relative to preisolation days 2 and 3 A similar 
increase in preisolation noradrenaline level, although not as noticeable, 
can be seen in Figure 8-6 Further analysis of this phenomenon revealed 
that the * quitters who exhibited the greatest preisolation increase in 
adrenaline tended to terminate isolation the earliest The correlation, 
however, was not significant (Rho = -0 28) The presence of a high 
catecholamine level prior to an experiment has also been noted in other 
studies eg immediately before centrifuge (Goodall & Berman 1960) or 
drug studies (Elmadjian Hope g. Lamson 1937) and is believed to be 
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control group before during and after a 1 week period Note the pronounced 
apprehension effect shown by Ihe unsuccessful experimental sublets on the 
day prior to perceptual deprivation 

Soujici Rep noted by permission from J P Zubek & W Scbutte J abnorm FiycW, 1966 
71 328-334 


indicative of apprehension about experimental participation This appre- 
hension effect was clearly evident in the results of the subjective stress 
scale However contrary to what might be expected from the catechola 
mine data both the isolation quitters and the successful experi mentals 
showed a significantly higher stress score on the day prior to the experi 
ment and relative to the preceding 2 days 

The third and perhaps the most important characteristic of the 
quitters was the presence of a preisolation baseline level of adrenaline 
(pre-day 2 and 3) which was significantly lower relative to that of the 
successful experimental subjects This low excretion level was also seen 2 
days after termination of isolation as well as 6 months later Because this 
adrenaline baseline difference seems to be a stable characteristic per 
sistmg o\er many months it would appear that isolation quitters may 
be biochemically or constitutionally different from volunteers who can 
endure a prescribed period of prolonged isolation In view of these results 
further research is required to determine whether other biochemical differ 
ences may exist between these two types of isolation subjects 
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An analysis of the 24-hour urine volume of the successful experi- 
mental revealed a progressive decrease in excretion during the n ce o 
isolation, a decrease significantly greater than that shown by the recum- 
bent controls. This decreased urine volume was still present 2 days after 
termination of isolation but was back to normal 6 months later. No sig- 
nificant difference in total fluid intake of the two groups of subjects 
occurred during the 1-week period. A similar progressive decline in urine 
volume, independent of fluid intake, has also been reported by Winters 
(1963) in monkeys who were placed in darkness and silence for 14 days. 
Because water consumption was not reduced in either experiment, this 
decreased urinary volume may be a primary response possibly "triggered 
by a greater production of the antidiuretic hormone of the pituitary 
gland. This suggestion oi a possible pituitary disturbance is further sup- 
ported by a recent study in which an increased production of the pitui- 
tary thyroid stimulating hormone occurred after 8 hours of sensory 
deprivation (Zuckerman et al., 1966). 

In addition to the urinary measures, a daily appraisal was made of 
subjective stress and mood by two paper and pencil tests. The results re- 
vealed that the experimental subjects were characterized by a more nega- 
tive mood and showed higher stress scores during isolation than did the 
recumbent controls. However, none of the differences were statistically 
significant except for the late "quitters" who showed a significant increase 
in stress score relative to the other groups of subjects. These results, there- 
fore, closely parallel those of the biochemical determinations. 

These results, together with the McGill data on 1 1-oxycorticoids, 
suggest that neither the adrenocortical nor the sympathetic-adrenomedul- 
lary systems are activated to any noticeable degree by prolonged periods of 
perceptual deprivation. Although isolation subjects may report a variety 
of affective disturbances, these do not appear to be reflected in the bio- 
chemical measures that have so far been employed. 

Confinement in ipace cabin simulators. In general, few changes in 
adrenocortical and sympathetic-adrenomedullary activity seem to occur 
even when volunteers are confined for several weeks in space cabin and 
altitude chambers. These results are perhaps not too surprising because 
group rather than individual isolation is involved. Moreover, the subjects 
are often occupied by a variety of duties. 

Tiller and Figur (1959) confined six subjects in a space cabin for 
a period of 8 days. The mean noradrenaline output during confinement 
did not differ from either the "pre- or post-” experimental period. Adren- 
aline increased but only in relation to the postconfinement measure. No 
change in total urinary catecholamines but a significant increase in 17- 
hydroxy corticosteroids (17-OHCS) was reported in two studies during 7 
days in a space cabin (Celentano & Amorelli, 1963; North American Avia- 
tion. Inc., 1963). Uhedal. Smith, and Welch (1963) obtained a variety of 
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urinary measures from four subjects before during and after J7 days of 
confinement No significant changes in adrenaline noradrenaline and 
17 OHCS vv ere reported There is as however a continuous linear increase 
in corticosterone like hormones during the 17 day period An even longer 
duration ms employed by rarrell and Smith (1961) Fne subjects were 
confined in an altitude chamber for 30 days No changes in total urinary 
catecholamines and 17 OHCS occurred except toward the very end of the 
stud) when both increased sharp!) a phenomenon which maj be related 
to the approaching termination of a ver) length) experiment 

One of the important \anablcs which can influence biochemical 
results appears to be the degree of intercommunication between the con 
fined subject and the experimenters The Russian tmestigators Gorbov 
Miasnikoi and \azdovsky (1903) reported an increase in 17 ketosteroids 
in subjects indtviduall) confined for 15 da)S in an altitude chamber under 
a condition of no intercommunication The largest increases occurred 
during the first 2 or 5 days However in experiments where some degree 
of two-na) communication was permuted no clianges in 17 lecosteroid 
output were observed {Udalov cited in Gorbov Miasmkov &. Yazdovsky 
1963) This finding is of considerable significance because it sheds a new 
light on the McGill and Manitoba experiments in which no clianges m 
urinary corticoids and catecholamines were evident In both studies some 
verbal contact although infrequent was maintained throughout the per 
cep tua] deprivation period If intercommunication lnd been totally 
eliminated an increase in the urinary substances may have occurred 

Animal studies Certain biochemical changes have been reported in 
various animals isolated for prolonged durations Winters (1963) for 
example observed no clianges in urinary J7 ketogenic steroids in four 
monke)s during 14 di)s of sensory deprivation Total catecholamine out 
put however increased by a factor of 19 during the first day of isolation 
indicating a considerable degree of emotional disturbance Tins might be 
expected because the animals were not only placed tn a totally strange 
env ironment but also were restrained severely in a bodyholder This high 
excretion subsequently declined but did not reach the preisolation base 
line until the tenth day after which the level was maintained for die 
remainder of the isolation period Among die other changes was a pro- 
gressive decrease in urine volume a finding also observed in the Manitoba 
catecholamine study 

A variety of biochemical changes can also occur in isolated mice and 
rats For example Wase and Christensen (I960) reported a decrease in 
cerebral phospholipids and Defeo Guanno and Rosecrans (1965) a 50 
percent increase in corticosterone after a month of isolation Clianges in 
adrenal gland v eight can also occur but the direction of change seems to 
be related to duration (Hatch Balazs Wiberg 8- Grice 1903) If animals 
are isolated for short periods (up to 10 days) they possess smaller adrenals 
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An analysis ot the 24 hour urine \olume ot the successful expert 
mentals reiealed a progressne decrease in excretion during the v.ccl. of 
isolation a decrease significantly greater than that shown 1>> the recum 
bent controls This decreased urine lolutne lias still present 2 days after 
termination of isolation but was bach to normal G months later No sig 
nificant difference m total fluid intake of the two groups of subjects 
occurred during the 1 week period A similar progressne decline m urine 
tolume independent of fluid intake lias also been reported b) Winters 
(1965) in monkeys who were placed in darkness and silence for 14 days 
Because water consumption was not reduced in cither experiment this 
decreased urinary tolume may be a primary response possibly triggered 
by a greater production of the antidnircuc hormone of the pituitary 
gland This suggestion of a possible pituitary disturbance is further sup- 
ported by a recent study in which an increased production of the pi tui 
tary thyroid stimulating hormone occurred alter 8 hours of sensory 
depmauon (Zuckerman et al 1966) 

In addition to the urinary measures a daily appraisal was made of 
subjects e stress and mood by two paper and pencil tests The results re- 
sealed that the experimental subjects were characterized by a more nega 
use mood and showed higher stress scores during isolation than did the 
recumbent controls Hosseser none of the differences were statistically 
significant except for the late quitters s\ ho showed a significant increase 
m stress score relatise to the other groups of subjects These results there 
fore closely parallel those of the biochemical determinations 

These results together with the McGill data on 1 1 -oxycorticoids 
suggest that neither the adrenocorucal nor the sympathetic adrenomedul 
lary systems are actuated to any noticeable degree by prolonged periods of 
perceptual deprivation Although isolation subjects may report a variety 
of affective disturbances these do not appear to be reflected in the bio- 
chemical measures that have so far been employed 

Confinement m space cabin simulators In general few changes in 
adrenocortical and sympathetic adrenomedullary activity seem to occur 
even when volunteers are confined for several weeks in space cabin and 
altitude chambers These results are perhaps not too surprising because 
group rather than individual isolation is involved Moreover the subjects 
are often occupied by a variety of duties 

Tiller and Figur (1959) confined six subjects in a space cabin for 
a period of 8 days The mean noradrenaline output during confinement 
did not differ from either the pre or post experimental period Adren 
aline increased but only in relation to the postconfinement measure No 
change in total urinary catecholamines but a significant increase in 17 
hydroxy corticosteroids (17 0HCS) was reported in two studies during 7 
days in a space cabin (Celentano &. Amorelli 1963 North American Avia 
tion Inc 1963) Ulvedal Smith and Welch (1963) obtained a variety of 
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urinary measures from four subjects before during and after 17 days of 
confinement No significant changes in adrenaline noradrenaline and 
17 OHCS were reported There was hones cr a continuous linear increase 
in corticosterone like hormones during the 17-day period An even longer 
duration nas employed by Tarrell and Smith (1964) Five subjects were 
confined m an altitude chamber for 30 days No changes in total urinary 
catecholamines and 17 OHCS occurred except toward the very end of the 
studj when bath increased sharply a phenomenon which mi) be related 
to the approaching termination of a very lengthy experiment 

One of the important variables which can influence biochemical 
results appears to lie the degree of intercommunication between the con 
fined subject and the experimenters The Russian investigators Gorbov 
Unsmkov and \ -urdovsky (1963) reported an increase m 17 ketosteroids 
in subjects imhwdmH) confined for 15 days in an altitude chamber under 
a condition of no intercommunication The largest increases occurred 
(luring the first 2 or 3 days However in experiments where some degree 
of two way communication was permuted no changes m 17 ketosteroid 
output were observed (Udalov cued in Gorbov Mnsmkov & Yazdovsky 
1963) This finding is of considerable significance because it sheds a new 
light on the McGill and Manitoba experiments in which no changes in 
urinary corticoids and catecholamines were evident In both studies some 
verbal contact although infrequent was maintained throughout the per 
ceptuil deprivation period If intercommunication had been totally 
eliminated an increase in the urinary substances may have occurred 

Annual studies Certain biochemical changes have been reported in 
various ammils isolated for prolonged durations Winters (1963) for 
example observed no changes m urinary 17ketogemc steroids in four 
monkeys during 14 days of sensory deprivation Total catecholamine out 
put however increased by a factor of 19 during the first day of isolation 
indicating a considerable degree of emotional disturbance Tins might be 
expected because the animals were not only placed in a totally strange 
environment but also were restrained severely in a bodyholder This high 
excretion subsequently declined but did not reach the preisolauon base 
line until the tenth day after which the level was maintained for the 
remainder of the isolation period Among the other changes was a pro- 
gressive decrease in unne volume a finding also observed in the Manitoba 
catecholamine study 

A variety of biochemical changes can also occur m isolated mice and 
rats For example W ase and Christensen (1960) reported a decrease in 
cerebral phospholipids and Defeo Guanno and Rosecrans (1965) a 50 
percent increase in corticosterone after a month of isolation Changes in 
adrenal gland weight can also occur but the direction of change seems to 
be related to duration (Hatch Balazs Wiberg 8. Grice 1963) If animals 
are isolated for short perio Is (up to 20 days) they possess smaller adrenals 
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than do control animals whereas if the) are isolated for a month or longer 
they show larger adrenal glands These latter results provide an example 
of the lack of correspondence which often occurs between short term and 
longterm depmation effects 

SHORT DURATION STUDIES 

Catecholamine studies Although catecholamine output is not af 
fected by prolonged isolation except in some of the ‘ quitters it appears 
to increase during shortterm depmation Mendelson and his colleagues 
(1960) isolated ten subjects in a tank type respirator for periods ranging 
from 3 to 31 hours (mean = 9 1 hrs) The level of both adrenaline and 
noradrenaline during isolation was approximately twice that of the ‘ pre 
and post ’ isolation control values This is a surprisingly large increase, 
particularly because the subjects vs ere in a recumbent position which 
normally produces a sizable decrease in catecholamine output Two possi 
ble factors may account for the discrepancy between these results and 
those reported from the Manitoba laboratory First, severe restrictions on 
body movements vs ere imposed in the Mendelson study Second, all of 
their subjects were ‘quitters' None of them were able to endure the 
prescribed period of 36 horns Thus an increased output might be 
expected These results therefore, appear to offer further support for the 
conclusion that prolonged perceptual deprivation can produce an in 
crease in urinary catecholamines but only m subjects who terminate the 
condition prematurely 

Cohen, Silverman and Shmavoman (1962a) using a much shorter 
deprivation period, found no consistent changes in urinary adrenaline 
and noradrenaline in 35 subjects during the 2 hours of sensory depnva 
lion Increased catecholamine output, however, may occur even during 
these short durations if isolation is unusually severe This was demon 
strated by Schaefer (1964) who immersed 18 volunteers for 3 i/ 2 hours in a 
water tank placed inside a dark anechoic chamber Under these condi 
lions both adrenaline and noradrenaline increased significantly These 
changes it is important to note, could be counteracted by a program of 
preisolation training In an exploratory study, six subjects vs ere given a 
months training in geometrical construction and projective geometry 
Vv"hen isolated subsequently, they revealed no change in adrenaline and 
only a slight but not significant increase in noradrenaline They also 
showed a decrease in respiration and heart rate in contrast lo the no- 
training group which showed an increase on both physiological measures 
Although these latter results arc preliminary in nature, they seem to sug 
gest that complex ideational activities performed prior to isolation may 
significantly modify die subsequent pattern of biochemical and physiologi 
cal acusity, and hence of behavior A possible basis for this counteracting 
effect of mental exercises may he in a heightened cortical stimulation 
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o[ Ihe rctia.hr acmn.ng sjstenr (HAS) Ijntlsley (1961) lor example 
Ins stated that arotts .1 and -ilertmg of the R AS are not solely dependent 
upon penpheral sensory India hut may equally a, ell be produced by 
ideation and other cortical activity to past or present stimuli Presum 
ably this heightened cortical aclinty nas maintained during isolation and 
tended to compensate for tJit reduced sensory input 

Other biochemical studies In addition to catecholamines set era 1 
other incisures appeir to change during short term deprivation In one 
study (Zuckcmnn et al I96G) a variety of urinary and plasma measures 
were obtained from 1 1 subjects during 8 hours of sensory deprivation and 
8 hours of 1 confinement control condition in counterbalanced order 
The urinary meisurcs consisted of 17 letogemc steroids (17 KGS) 17 
ketoslcronls (J7 KS) and the luteinizing hormone the plasma measures 
comprised the pituitary thjroid stimulating hormone (TSH) adreno- 
corticotropic hormone (ACTH) hydrocortisone corticosterone protein 
bound iodine and thyroxine The results revealed a significant increase 
in 17 KGS anil 17 KS during the experimental relative to the control 
condition Of the five plasma measures only the output of TSH showed 
an increase with all subjects but one showing this change 

In i follow up study Persky Zuckerman Basu and Thornton (1966) 
employed a 21 hour period of sensory deprnation Contrary to their re 
suits on the 8 hour experiment they observed no significant differences 
between the isolated and confined control subjects on the output of 17 
KGS 17 KS and TSH Howes er a significant increase in output on the 
first two measures was seen in both groups of subjects relame to their 
output several months after the termination of the experiment The au 
thors imerjiret these later findings as indicating tint social isolation and 
confinement ire the significant sources of stress in sensory deprivation 
experiments and that many of the effects attributed to sensory deprna 
Hon are really a function of the total isolation situation relame to normal 
life conditions This interpretation appears to be supported to some 
degree by the Soviet research described earlier m which certain physio 
logical changes were observed in \olunteers who were socially isolated for 
many days but were not subjected to any appreciable reduction in visual 
and auditory stimulation 

In a further analysis of the data Persky and fits co-workers compared 
the levels of 17 KGS and 17 KS obseried during the first 8 hours of the 
24 hour period with the results of the original 8 hour study For the 
sensory isolation condition the values were strikingly similar but for the 
confinement control condition the first 8 hour period values were con 
siderably greater for both measures than those obtained in the original 
8 hour study One possible explanation of these results offered by the 
authors is that anticipation of the remaining 16 hours of the experiment 
on the control day constituted a significant factor in itself Tins is a rea 
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sonable hypothesis, particularly because it is known that a subjects 
expectancy or set for a prescribed experimental duration can affect the 
results, eg the magnitude of changes in EEG activity 


SUMMARY 

A renew has been presented of the physiological and biochemical 
effects of sensory and perceptual deprivation Of the various physiological 
measures changes m electrical activity of the brain have been investigated 
the most thoroughly An impressive body of evidence has indicated a pro- 
gressive slowing of frequencies in the alpha range, an effect which can 
appear as early as 1 hour, provided that the isolation condition is unusu 
ally severe Tins change in electrical activity is greater during perceptual 
than sensory depnvation a finding which suggests that the critical factor 
is variation in sensory input rather than a reduction in level of sensory 
stimulation perse An increase in temporal lobe theta wave activity is also 
reported but its incidence is the same for both sensory and perceptual 
deprivation The slowing of occipital EEG activity is usually most pro- 
nounced towards the end of the deprivation period regardless of its 
duration Long lasting aftereffects may occur, particularly after prolonged 
periods of isolation In some cases these aftereffects persist for periods 
equal to the isolation duration Large individual differences are an im 
portant feature of the EEG records Some subjects show a considerable 
slowing of brainwave activity while others reveal an almost normal rec 
ord even after several weeks of sensory restriction 

A dose correspondence was noted between behavioral performance 
and the state of electrical activ ity of the brain Both the beliav mral defiats 
and the degree of the EEG changes are greater under perceptual than 
under sensory deprivation There is also a high correlation between the 
magnitude of the EEG decrease and the duration of postisolation motiva 
uona! losses Further correlational studies have indicated that some of 
the dramatic deprivation phenomena such as hallucinations can occur 
during both low ami high levels of ELG arousal Furthermore, it appears 
t i*d certain perceptual deficits may l>c reflections of disturbed temporal 
lot** activity 
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stimulation can produce behavioral and EEG changes similar in many 
respects to those occurring during sensor) and perceptual deprivation 
The effect of restricted motor activity however is not as great as that 
seen during isolation These changes in the electrical activity of the bram 
have generally been attributed to the disturbance of the ascending reticu 
lar actuating system (ARAS) resulting from a decrease in the level and 
\ anabihty of sensory input arming in the ARAS via collateral fibers from 
the sensory systems Some physiological data though meager as yet ap- 
pear to support this interpretation 

Another physiological measure which has received considerable 
attention is galvanic shin resistance a measure which is often taken is an 
indication of neurophysiological irousal level After an initial increase m 
skin resistance (lower irousal) during approximately the first 2 hours of 
deprivation a fairly consistent decrease in resistance (greater irousal) is 
evident This arousal level generally attains a maximum toward the end 
of die experimental period regirdless of its duration The presence of 
day night rhythms with low arousal levels during the night and high 
irousal levels during the daytime hours can be observed in deprivation 
experiments of several days duration However the absence of GSR mea 
surements during i comparable control period renders an evaluation of 
this finding difficult Numerous variables can influence the pattern of 
GSR activity especially m the short term deprivation studies eg pre 
isolation information type of subjects employed duration of experiment 
nsk demands during isolation and the subjects affective state during the 
experimental period 

Measures of on! temperature blood pressure and bisal metabolic 
rate are not affected during several days of isolmon Unusually long 
durations however produce decreases in respiratory rate and in blood 
pressure and increases in heart rate Day night rhythms in heart rate 
respiration and muscle potentials are reported hut their pattern cannot 
be evaluated tn the absence of control groups Decreases in body weight 
almost invariably occur di ring prolonged isolation The magnitude of the 
decrease however bears little relation to duration An increase in height 
has been noted in one study No consistent pattern of circulatory respira 
lory and skeletomuscular changes seems to emerge from the short term 
deprivation studies Both increases and decreases in activity are reported 
An attenuation of the hallucinogenic state tn naive isolated subjects is 
produced by certain drugs such as lysergic acid and Sernyl 

Biochemical changes have received little attention until very recently 
The results indicate that the activity of the sympathetic adrenorned ullary 
system as measured by omj ut of adrenaline and noradrenaline (cate- 
cholamines) is affected little if it all by a v cck of perceptual deprivation 
or by prolonged confinement of groups of subjects for periods up to 30 
days Increased catecl olanunc output only occurs m some of the quit 
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ters’ , 1 those who terminate isolation prematurely An important char 
act eristic of these “quitters' is the presence of an abnormally loss baseline 
level of adrenaline both before isolation and also many months after its 
termination This seems to suggest that isolation ‘ quitters may be bio- 
chemically or 4 constitutionally different from solunteers who can suc- 
cessfully complete a prolonged period of isolation Although catecholamine 
output is not affected during prolonged isolation, there are indications 
that shortterm deprivation can increase the level of both adrenaline and 
noradrenaline These changes however, only appear in isolation “quit 
ters* or m those who have expen enced an unusually severe condition of 
sensory depnvation (water immersion) This increase in catecholamine 
level, it is interesting to note, can be effectively counteracted by a pre 
isolation program of ‘mental exercises ” 

The activity of the adrenocortical system, as measured by excretion 
of H-oxycomcoids, 17 hydroxy corticosteroids, 17 Veiogemc steroids 3 nd 
17 ketosteroids also appears to be unaffected during prolonged penods of 
perceptual depnvation or confinement Some of these results, though 
seem to be dependent upon the degree of intercommunication existing 
between the confined subject and the experimenters If such commumca 
tion is totally absent, an increase in 17 ketosteroids can occur Seventy of 
the isolation condition, therefore, is an important variable On the other 
hand, increased activity of the pituitary adrenocortical system can oc 
cur dunng shortterm depnvation of less than a day The level of 17 
ketosteroids, 17ketogenic steroids and the pituitary thyroid stimulating 
hormone is increased significantly dunng 8 but not dunng 24 hours ol 
depnvation, a finding which suggests that isolation may only be stressful 
early m the expenmental period and not subsequently 
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and Perceptual Deprivation 
Thomas I. Myers 


One of the intriguing features of research in sensory and perceptual 
deprivation (SD PD) is die considerable variation in individual reactions 
to an impoverished sensory environment Some subjects are anxious!) 
upset is the) Hllhdraw from this condition while other subjects seem 
remarkably calm even unphased by extended exposure to the very same 
condition To be sure the degree of endurance and other aspects of a 
subjects tolerance for isolation may be influenced by nondeprivation 
factors Among these are the subject s attitude toward an experimenter 
authority figure symbolic of his participation pledge his feelings of ade 
quacy in a situation frequently perceived as a test of manhood and other 
motivations including need for the remuneration usually offered \et it 
is inconceivable to the present investigator witness to the behavior of 
more than 300 subjects in mulnday SD conditions that the deprivation 
conditions arc not the major determinants of these marked individual 
differences in coping With severe monotony Tins assumption seems to 
persist in other investigators as v%elf even though m my judgment our 
understanding of these variations in response to a dcarih of stimulation 
lags behind our knowledge of the general experimental effects of SD and 
PD Although die literature provides a number of promising approaches 
and some data to support them the mortality rate for prediction hypothe 
ses is notably high in replication studies At least no single linkage of per 
sonal characteristic to deprivation tolerance consistently account* for a 
major portion of criterion variance 

The serious student in SD and PD research must judge studies and 
perform many extrapolations to achieve any degree of closure The results 
from the various tolerance prediction studies require a special eyeglass 
one with automatic astigmatic correction before summarizing these 
studies it may be useful to outline some of these methodological complexi 
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ties Many of the points are applicable to depmation research in general 
as well as to the state of prediction studies in particular 


METHODOLOGICAL PROBLEMS 
Variation in Method and Procedure 

Experimental studies pertinent to tolerance are bewilderingly varied 
in mom ntional and set factors methods of sensory reduction and m such 
parameters as duration 

The depmation experiment is a tricky social psychological exercise 
for which subjects are somehow recruited to do nothing except to remain 
uncommonly quiet in a nonstimulating ensironment Despite the in 
genuity of deliberately concocted coser stories to lend acceptable pur 
pose to a study backed by undisguisable cost and energy the subject 
undoubtedly forms his own interpretation of what the study is all about 
Ins esu gators in this area generally hare shown a healthy awareness of the 
possib e role of set factors although it is difficult to imagine any practical 
procedure that can entirely eliminate their influence The best indeed 
only answer to this problem is to seek findings that are replicable oser 
experiments attempting in sanous manners to minimize such influences 
, „ , ,“' at ‘,° n . S f ° r P artlcI P at,n g in a deprivation study vary and we 

know little of the consequences Most studies have been conducted in 
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darkness External auditory cues have usually been limited by confine 
mentin soundproof chambers or through use of masking noise Depnva 
tion studies base sorted a good deni in the extent of movement restriction 
from instructing the subject to limit voluntarily his activity to using coffin 
shaped deuces which literally prevent movement In some cases tactual 
sensitiutj is reduced by having subjects wear some form of a gauntlet or 
glove Each technique of deprivation has its adherents and the unansvver 
able arguments favoring nnd opposing each technique reflect the imper 
feet correspondence between deprivation as a general concept and any 
minnei of engineering it Tor example the critic of the ostensibly superior 
h) tiro immersion technique may see immersion as potentially fear 
producing mil any restraining techniques to effect extreme immobility 
maj be viewed is productive of noxiously painful experience The reduc 
tion of effective stimulation is the concept common to all techniques and 
in mj opinion there is little compelling evidence to suggest that mode of 
sensor) limitation is overwhelmingly important If indeed there are many 
similarities of sensory isolation effects we can proceed toward a finer 
analysis of isolation tolerance without extreme concern about die depnva 
non method emplo)ed 


Duration of Deprivation 

Duration of deprivation is another parameter that has varied widely 
over studies The literature contains reports of sensory reduction ranging 
from just a few minutes to many da>s Many of these studies involve dura 
uons of 24 hours or less More prolonged multiday isolation was used in 
the McGill experiments earl) Princeton and Boston studies Manitoba 
Human Resources Research Office (HumRRO) and Naval Medical Re 
search Institute (NMRI) studies The question most pertinent to this 
paper is whether or not tolerance measures obtained m short term 
and prolonged deprivation studies are measures of the same thing 
If affirmative then tolerance prediction studies of varied thiration may be 
simply grouped together Jf negative then studies should be grouped 
with respect lo duration because findings would necessanl) differ Ideally 
our research task would be simplified jf a face valid candidate measure of 
tolerance were (I) unaffected by increasingly prolonged duration or at 
least (2) clearl) different at any duration from less varied sensory expen 
ence baselme(s) and hence a true SD or PD effect and (3) highly 
correlated within a depriv ed group over all stages and durations This struc 
ture would provide us with a unitary rapid onset phenomenon expert 
mentally attributable to sensor) impoverishment There would be no 
need to undertake the backbreaking and time-consuming logistics of pro- 
longed confinement when a quasi watting room situation would afford the 
same tolerance criterion There is a growing bod) of evidence on the 
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effect of SD PD duration, and on the SD PD vs baseline comparisons at 
\anous durations but there is still scant data on the predictability of 
later isolation states from early m isolation measures 

First, the evidence on the effects of duration An adherent to pro- 
longed deprivation research, such as the present investigator, might con 
tend that the initial 1 or 2 da)s of isolation (without sleep restriction) 
does not produce for most subjects unpleasantness or tedium of a magni 
tude comparable to that of later stages of sustained deprivation Cer 
tainly far fewer subjects withdraw prematurely from isolation of 1 day or 
less than do so in multida^ studies For example the completion rate for 
short term SD exceeded that for longer deprivation at NMRI (18 of 18 in 
1-da) SD vs 21 of 40 in 7-da) SD, p < 001) Other common )ardsticks 
spanning studies of v aned duration hav e been few Most extensiv ely used 
has been the Isolation Symptom Questionnaire (ISQ) devised for the 
HumRRO experiments and since emplo)ed in the Princeton, Manitoba, 
NMRI, and Albert Einstein laboratories Table 9-1 summarizes some of 
these unpublished results For each of the three principal factor analytically 
derived ISQ cluster scores 1 Tedium Stress, Unreality Stress and Positive 
Contemplation, there is no overlap between mean scores for four 24-hour 
or less SD groups and for the four multida) SD groups (U = 0 p < 02) 

TABLE 9 1 Isolation Symptom Quest, onnoire (ISQ) Cluster Means (torn 
Eight Experiments Comparing the Sensory or Perceptual 
Deprivation (SD/PD) Cond.t.on with Various Ambulatory 
Control (AC) and/or Live in or Recumbent Control (RC) 
Conditions 


Exper 

imenl 

A o of Dura 

Laboratory Subjects tl0 n 

SD/PD RC AC 


I Tedium 
Stress 

SD/PD RC AC 


A Einstein 

17 

17 

- 

8 hr 

48 

46 


A Einstein 

12 

12 

- 

2t hr 

52 

37 


NMRI 

18 

12 

35 

24 hr 

31 

22 

27 

Princeton 

26 

- 

13 

24 hr 

43 > 


22 

HaiRRO 

115 

- 

116 

96 hr 

58 > 


25 

HunRRO 

56 

- 

82 

% hr 

64 > 


29 

wni 

40 

20 

30 

168 hr 

66 > 

26 

*>t 

Manitoba 

31 

18 

25 

168 hr 

54* 

33 >22 


> ‘Ifill •• t < 01 


II Unreality HI Positive 

Stress Contemplation 

SD/PD RC AC SD/PD RC AC 


24 > 

16 

- 

24 

22 

- 

23 

14 

- 

23 

18 

- 

18 

12 

16 

32 

24 

35 

24 > 

- 

11 

38 > 

- 

24 

34 > 

- 

9 

48 > 

- 

33 

41 > 

- 

11 

46 > 

_ 

33 

50 > 

16 

10 

62 > 

43 

34 

38* 

27>12 

48 

•44 

31 
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Tlie only study with which I am lamritar which directly compares single 
and multiday SD is an unpublished one just concluded at NMRI Pre 
lmwiary analjses show that 7-day SD produced significantly higher levels 
of ISQ symptomatology than did the 24 hour SD conditions (see mesas in 
Table 9-1) Thus it certainly appears that prolonged deprivation (rela 
ti\e to short term deprivation) elevates criteria! symptom response, as 
well as the sheer rate of withdrawal from die SD condition 

A second question concerns whether or not short duration depnva 
tion might still evoke greater criteria! response than nondepnvation of 
similar duration, and hence elicit behavior to-be predicted that is deft 
nitely relevant to the notion of impoverished surroundings s Here the 
outcomes shown in Table 9-1 are mixed Twentj four hour SD at Prince 
ton produced significantly greater ISQ symptomatology than that of a 
separate group of normal activity ambulatory control subjects Yet, the 
small differences between 24 hour SD confined but stimulated control, 
and ambulatory control conditions at NMRI were significant only when 
analyzed by a design using a subject as hts own control And even the 
repeated exposure data from the Albert Einstein laboratory showed rela 
uvely little ev idence of SD effects upon ISQ measures Not to be discounted 
is the possibility that specific criteria may have varying relationships 


1 The cluster scorn ol SD subjects hare been found to be somewhat more highly 
Intereorrelatcd {range 00 to 77 average 45) lhan were the cluster axes as defined by 
biquartnrmn rotation (range .20 to .36 average .28) 

2 Unless the criterion behavior observed under a deprivation condition is shown 
or assumed to be altered experimentally by impoverishment (or unless it is flighty related 
to signal criteria so affected by impoverishment) the stimulus reduction trappings of a 
tolerance prediction study arc quite superfluous In such an instance the R R rela 
tionships studied are no more relevant to deprivation than to the condition of more 
normally varied sensory input Such a study is only a nominal depnvauon study It fs 
impossible to evaluate many studies in this regard particularly those which lack any less 
sensory reduced baseline (eg., Goldberger & Holt 1961b) and it is a rare instance when 
predictive associations within the baseline condition have been reported (Zuckerman 


et a! 1966) 

Crucial to this point and to the entire deprivation research field is the definition 
of less sensory impoverished condition (s) Normal activity control subjects retain great 
freedom of sensory and social experience but are buffeted by everyday stresses and 
strains and may differ from sensory restricted subjects on such factors as diet climate 
and sense of experimental participauon Currently popular control conditions confining 
the subject to the laboratory may hold these latter factors constant but it is difficult to 
provide sensory and soaal enrichment within the laboratory that might not also pall 
and constitute relatively invariant input Thus treatments regarded as controls eg 
confinement only recumbent position controls even social isolation etc may he partial 
deprivation conditions Thus (here is no simple formula for calibrating degree oi effec 
live sensory input of experimentally defined conditions and deprivation may form a 
broad continuum of comparative monotony perhaps interacting with temporal duration 
In my opinion the Man, iota and NMRI ISQ data m Table « 
intermediate depn.ai.on and Increased wlih dura, on for such 

the laboratory tot with precisions for vaned sensor, and moral eapenence That con 
1,01 subject confinement m the laboratory does not necessarily Nosuic MTOpm me 
tmn is shown m the 7-day NMRI study where five in controls provided wltft much 
sources as TV and communication with a fellow subject were similar to ambulatory 
controls My guess is that the stimulus nutriment for NMRI recumbent control subjects 
was more sufficient than that afforded the Manitoba subjects. 
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to duration, and that there may be several discernible stages within 
prolonged isolation Intriguing in this regard is the finding that one of the 
ISQ clusters, Positise Contemplation, tvas not a psychometncally coherent 
enut) within 24 hour SD groups at Princeton and NMRI, although in 
dices of homogeneity of its constituent scores were high for 4-day and 7 day 
SD groups in HumRRO, NMRJ, and Manitoba experiments Perhaps 
this is just a caprice of nature Or it may indicate that this positn e adapta- 
tion cluster does not stabilize as a measure of indindual differences until 
a point m isolation somewhat beyond the 24 hour mark 

A third aspect of the duration question is whether indices of later 
or oierall reactions to prolonged deprnation can be accurately antici 
pated by early in isolation measures If so, then by extrapolation, similar 
indices can be secured from shorter duration studies with some assurance 
that they might approximate longterm isolation measures as tolerance 
criteria against svhich to test prediction hypotheses Two studies base 
shown early stimulation seeking to be significantly related to subsequent 
endurance of mult, day isolation In ,he first stud, (Vernon S. McGill, 
1960), extent of slewing a geometric paltern in the first 24 hours of SD 
Jr,m,m7c' " ,th completion of 3-day SD In the second ex 

m aThoufsm l' '7' J ° hnSon ’ 1%7 >- ^ ^unt of time listening 
was necatnelv C i™”,^' re P° rt ' accessible to subjects after 8 hours of SD, 
mdi^t of f t0 , e " dU ™“ of Ma > SD Anol 'mr early in isolauon 

of time „ , n 6 “I™"" Way SD " as a -lame 1“" estimation 

Myer™ 19 P G 2 S F e in d n nn8 ‘ he " h ° urs of SD (Murphy, Hampton, t 
O a 4'Jas SD ‘ y | m ° t0r measured during the second day 

such relation h P n t "7 "" erSCl> lel3,ed to eompletion. although no 
such relation held for day 1 indices (Smith, Murphy s. Myers 19621 

fea Z'm “andlr ,T em * ^b^eTn Zfy 

nec«san, before „ “ T mra!ur ^ addmonal da, a would seem 

shor, lenrn and .ong'Z ~ 

..on he n ,gl7enZ;.erXm'„ C , arlha ' duration of sensory restnc 

stances, esen short durations yard5UCkS In SOme 

symptom delation relatne lo less deorneH experimentally produce 
measures carls isolation 1 * 1 ,-,. ^ ^ baselines ° n a scattering of 

longed isolation Because diere'n e iTdenTe’rn '' "“ h endurance ot pro- 
and dissimilar.,, o[ isolauon phenomena oifTammZ 5 ’ m, ' ar,ty 
be prudent to anticinatf „ cr ' ar ) ,n g duration, it ma\ 

term and prolonged deprml.on uuZs "” 5 ' m ' Bht d,,rer sl,or ‘ 


Homonmeoorlr Heollh, S„b,e« Sompfe, 


Another Icaiurc of many 


demon, nation of powerful 
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IS the use of notnWy Iicaltliy experimental subjects In part, this presumed 
high standard or mental health could be the product of screening safe- 
guards adopted at a time when it was unclear at (jest whether or not SD 
and PD might pose a serious health hazard to participant subjects In 
addition, some of the commonly “tapped ’ subject sources probably have 
built in screens which winnow and select those individuals of greater 
emotional stability The celebrated but sometimes derided college 
sophomore Ins demonstrated at least one > ear's successful adjustment to 
academia The military personnel subjects used in other studies have no 
less demonstrated stamina and staying power in enduring successfully the 
rigors of military training strange and alien to their civilian backgrounds 
Only rarely have data been obtained and presented about the broader 
subject populations serving in deprivation studies or about further sam 
plmg hias attendant to such things as the use of volunteers Such mfonrn 
tton from the HumRRG research program however, has clearly shown 
that the SD volunteer from an already healthy manpower pool differs 
from the nomolunteer in the direction of superior mental health Data 
from more than 500 individuals show the average volunteer to be lower 
on MMPI scales Hs. D, Hj, Pd, and Pt and higher on a combat ‘ aptitude 
measure comprised of ego strength and masculinity elements (Myers 
Murphy, Smith 8. Goffard, 1966) 

The practical effect of sampling bias favoring the healthy is that 
many studies of depmanon tolerance (eg, those listed in Table 9-2 ) 
simply mil) not contain many individuals obtaining extreme scores 
Measures with mental health lmphcauons, such as the MMPI clinical 
scales, are just not pitted over a wide range of scores against the various 
isolation tolerance criteria Thus not too surprising are the relatively 
weak associations With personality measures observed in experiments em 
ploying no compensatory selection of subjects Of course some studies 
oriented toward specific hypotheses have overcome (or minimized) the 
good health ‘problem by superimposed selection of extreme cases, e g , 
extreme introverts and extraverts or deviant field dependent or field 
independent subjects 


Some Statistical Considerations 

The muddy state of the tolerance-prediction literalure may be due 
in part to the multiplicity of potential predictors and the conservatism of 
using conventional standards of significance over replications 

The likening of the deprivation condition to “a life size, temporall) 
extended projective test ss snrtlmgly apt (Goldbcrger, )966a) LimnecJ 
in action possibilities and in exteroceptive input, the subject is left to fits 
own deuces to pass the time in the intimate and inescapable presence of 
i consciousness state typically reported as unsupporme of directed 
thinking Lnlnnced vividness of imagery and dreams in deprivation, and 
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the virtual absence oF alternative amusements, provide an ample screen 
upon which to project individuahstically determined themes Although 
it is exceedingly difficult for an investigator to gain access to these idio 
syncratic subjective states without risking intervening influences rcflcc 
tionsof these states are hopefully present in concomitant changes in affect, 
restlessness and other behaviors found to be associated with intolerance 
of confinement By definition, a projective test is viewed in very different 
ways by different individuals By analogy, the SD and PD condition 
should also elicit varied reactions Many personality patterns life styles 
patterns of defense, or what have you may be affected by the inactivity 
and static sensory input of the deprivation condition In short different 


types of people may react adversely to impoverished surroundings but for 
different reasons Studies concerned with any single conceptual linkage 
between personality and deprivation tolerance may show disappointingly 
weak outcomes To demonstrate the variance contribution of a single 
predictor may be difficult if this contribution must be weighed against a 
residual variance including untapped true variation as well as error It 
* fr0m . * 15 m “ Ul P le P red,c, or speculation that more robust sup 
port for each hypothesis may be obtained when the experiment jointly 

mUlUple h ;P olhesist ^»ng technique (eg. the multiple 
discriminant function used by Wright and Zubek 1966) 

is the P ° SS v, ,ble $OUrCe ° f “““‘"S <*a°s m prediction studies 

^fiZe7J n-T T nt m 7 praCUCe of landing conventional 

probability K Bush 19a4 ) f°r combining the 

,o b ' “ « 

IS thus enormously conservative "W"'" 8 resuIts repeatedly 

potheses Similarly, [our stud.es obtain™^ “ tenab,e 

ported) 30 level results would comb™ to thTo’s leve/of U5Ua,ly T 
predictor would not m itself be a „„„ “ el ° f course - such a 

But our usual standards may prevent us'lrom' mqUI ! ° f P ract,cal '=>1“ 
multiple predictor variable group discussed abovT"" * °’ * 


TOLERANCE CRITERIA 

uou. ^'rbrwe^trwlr^ 7™ “ »’= rc.ter.on q ues 

mauer older, muon and ol agreem'em Fundamen «"> « » 

are as many candidates as there are me ° ng ! f emists ln Principle there 
there are measures ol interest to scientists Many 
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have been used But to permit any useful comparison across tolerance 
studies using different criteria requires some genenliced notion of tol 
erance based upon empirical or conceptual coherence of criteria There 
are some encouraging indications as to clustering of criteria m the essen 
ttally bootstrap lifting progression in depmauon research (M)ers IDClc) 

Endurance 

Simple endurance time lias been a popular measure of deprivation 
tolerance It is easy to score and possesses a certain hcc validity To its 
discredit is the possibility that nondepmation factors (eg role relation 
ships of subject to experimenter) maj influence whether or how soon early 
release is requested from the experiment Moreover endurance time is 
an insensitive yardstick for shortterm deprivation (except tinder hydro 
immersion conditions) A purely technical limitation resides in the in 
formation loss from a dichotommtion necessitated by the appreciable 
number of tied maximum endurance scores obtained in many prolonged 
duration studies 
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These findings indicate that simple endurance times in isolation are 
closely related to many of the alternative behaviors often viewed as hall 
marks of isolation, and hence that endurance may usefully serve as a 
single critenal index The apparent multiplicity of symptom patterns 
measured by the three ISQ clusters each of which was also associated 
with endurance, suggests that there may be varying types of adverse reac 
tion patterns in a sensory restricted environment against which to relate 
multiple personality predictors Until these elaborations are carried out, 
however, we can certainly consider studies of endurance armed with con 


siderable assurance that this tolerance index lies close to the heart of SD 
and PD symptomatology Empirically endurance seems to define a "cen 
troid position among various tolerance measures, but cannot, of course 
portray their diversity as well 

Of course, this seemingly central role of endurance time within a 
larger cluster of criteria does not preclude the utility of other criteria 
used m the literature, e g , affect change measures ratings of adjustment, 
etc. Rather, their bearing upon the larger criterion picture simpl) remains 
Iks ssell lcnoscn Nor does the Irequeot inapplicability of endurance time 
to shorter term isolation studies indicate, in itself, that studies of correla 
ton ss.th nonendurance cr.ter.a sstthm them are ss.thout salue in add.ng 
“ nd «staradtng of deputation tolerance But the sketchiness of cm 
and^ tm 8K fr °” sh ° rt , ,crra •» prolonged endurance times 

^ denn? , ° E dear -™ Terences for short 

r r a qUK “° n 35 tD ,he common ahty of the two 
t T ! '' stimulation seeking sstthm the firs. 24 hours 

r,mmd1Ssance r T de P rl ' 31 '™ measure of strongest demon 
I960 Smith M ° P r °'° ngcd de P n 'ation tolerance (Vernon Sc McGill, 
! esWnsnrnm, J n , !0n ’ ‘ 967) A " d »nd Haber (1965) 

eact, » ' nrm r ^ " g “ be rela,Cd “ "onspectfic GSR 

correlated with in an ivMRI study proved to be 

1966) ft seems -d™^^ *"“* *■ 

when examining nredtrtmn g t f ep st s duration m mind 

studies the likelihood of mult « m S s and to consider at least in future 

ah.y concept, may be succ ess'isefy an^hf dlfIerCnt TT 

e^Xsotn^^ “*> “ h ' blt 

) oidtng sofunutr) parttopation (Myers Sm.th 1 Murphy, 1967) 


PREDICTION STUDIES 

—nee arc readily class 
and specific hypothesis categories An omnibus st.it! 
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« one Which prwenfs da, a on a number of personal, cy measures or other 
per onal charactenst.cs usual], with hide elaborate of a Prior, hv 
potheses A somewhat larger group of studies appears to focus upon ex 
phatly hypothesised anti tested linkages of personality to deprivation 
tolerance The plan of tins chapter is to consider first die omnibus studies 
and then the more hypotlies redirected studies under die separate head 
mgs management of primary process and ego strength pain tolerance and 
perceptual satiation sex of subject nenroticism and anxiety introversion 
extra\ersion field dependence sensation seeking and activity needs early 
insolation predictors and various variables affecting tolerance No attempt 
will be made to summarize a ratlier lengthy literature discussing the topic 
in men tew without empirical contribution (eg kubzansky 1961b 
Kenna 1962 Miller 1962 Shurley 1962a Arnhoff&Leon 1964 Haggard 
1964 Myers 1964a Zubek 1964c Zuckerman 1964b Goldberger 1966a) 


Omnibus Stud es 


A tactic tantamount to a shotgun approach to differential tolerance 
of isolation is evident in reports from several of the major laboratories 
eg Manitoba and HumRRO whose primary goals (at least initially) 
centered xipon the experimental derivation of deprivation effects Results 
from these multiple measure assessments will be summarized in this sec 
tion with those portions pertinent to specific hypotheses also cited in later 
sections 

Wexler Menclelson Leiderman R. Solomon (1958) reported the rant 
order correlations of MMPI and Edwards PPS scores with endurance for 


17 subjects placed in a tank respirator PD situation in one of the early 
studies of the Boston group Although none of the MMPI was associated 
with time in respirator four of the PPS measures did reach the 10 level or 
better Need Exhibitionism was negatively related to endurance whereas 
positive associations were found for need Affiliation need Succorance and 
need Nurturance However Kubzansky (1961b) has reported a failure to 
replicate these relationships in a later sample at the same laboratory in 
which need Autonomy emerged as a positive indicant 

In another study of modest scope the correlates of quitting short of 
21 hours in SD v ere investigated in terms of Cattcll s 16 PF test scares 
(ArnhoffULeon 1963a) Two scores Surgency and Pretension were found 
to be associated with successful endurance at the 0a level yet the authors 
concluded that such an outcome could well be due to chance factors In 
another study Thurstone Temperament Schedule (TTS) scores of -f 
2 hour PD subjects were correlated with Isolation Imagery and Time 
■limirbwe measures (Leon i Frank MKT) Sociabiln, found ,o bo 
ncgantely associated mil, Isola.mn Disturbance ami Imogen Dinurl ante 
,,/ule Vigor,,..,,, « of mo, or ac.iuly wav poumel, rela.nl .0 Time Div 
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turbance Of perhaps less direct relevance to our subject was the reported 
lack of significant relationship of 16 PF, MMPI, and Embedded Figures 
Test scores to whether or not visual imagery was elicited during a 10- 
nunute exposure to Ganzfeld conditions (Stewart, 1965) In the same 
study, hotter er, sensitizers as defined b> the MMPI, more frequently than 
repressors admitted has mg considered terminating the experiment (p < 
01) 

Personality prediction data of massive proportions has come from 
ZubeVs laboratory at Manitoba and from the research of Myers Murphy, 
and Smith at the HumRRO unit in Monterey, California The initial 
Canadian report by Hull and Zubek (1962), summarized the first order 
relationship of MMPI, Edwards PPS, Thurstone Temperament Schedule 
(TTS), and biographical questionnaire measures to successful completion 
of 7 days of SD and PD The Ns were 11 successfuls (of 16) in an SD con 
dttion, and 19 successful* (of 30) in a PD condition Of the 40 predictor 
scores obtained on subjects in each study, the only association at the 05 
lc\el or better was the negative relationship of need Intraception to en 
durance of SD Results from pooling the two conditions also failed to 
reach conventional standards of significance Successful subjects were sig 
nificantly more likely to be nonsmokers and watched television less than 
unsuccessful subjects and there were trends for successful subjects to own 
more books ( 10 level), to read more (.20 level) and to be older ( 10 level) 
than unsuccessful subjects 

Subsequently, cases were cumulated over several years of research on 
the 7-day PD condition until a total of 90 male students had completed, 
CO successfully, this experimental condition According to the report of 
M right and 7ubek (1966), only one of the first order relationships of per 
sonaluy scale to endurance was significant, namely, that successful subjects 
were higher on need Deference In a still later group of 31 subjects (18 
successful*') undergoing 7-day PD, none of vise personality scores were sig 
nificantly associated with prolonged tolerance of the PD conditions Im 
pressed no doubt by the consistent failure of these respected paper and 
pencil measures of personality to significantly relate to PD tolerance, the 
Manitoba researchers inaugurated the use of the multiple discriminant 
function method of analysis (Wright R. Zubek 1966) Using the first 90 PD 
caws as a base, this method produced that linear combination of 25 com 
ponent variables which optimally differentiated endurance success groups 
Iron tint process *15 (of 60) of the successful subjects and 23 (of 30) un 
successful subjects were cortcclU predicted an overall performance ol 
75 6 percent correct classification Because this encouraging outcome was 
rooted m an optimization procedure the authors appropriately undertook 
a cross sahdatmn on a later sample of SI PD subjects The previously 
derived multiple discriminant function weights were applied to the new 
dan wnh the result that the success category of 22 of 31 isolation subject! 
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was correctly predicted a significant performance of 71 percent accuracy 
iiius, the application of a multivariate analysis technique to standard m 
ventory personality measures has yielded a replicable significant differ 
entiation of subjects on the PD endurance criterion for measures which 
hid notably lacked substance as direct measures of that same criterion 
Not so apparent to this reviewer is the descriptive meaning or interprets 
Hon to be made of the measures within the combinatorial function The 
7-day group was reportedly higher on F, Hy and Neurotjosm index scores 
of the MAfPJ lower on Dominant and higher on Sociable scores of the 
TTS, and higher on Succorance and Exhibition needs of the EPPS But of 
course overconcern on the matter of interpretation smacks of ungrate 
ful quibbling about secondary features of in outcome which seems to 
workl The very complexities driving one to a combinatorial analysis m 
the first place may preclude the emergence of a simply satisfying descrip- 
tion 

Jn the same J966 report Wright and Zubek describe a less fortunate 
result using the multiple discriminant function for combining Rorschach 
measures obtained from the Buhler Lefever Diagnostic Sign List Although 
most impressive results were obtained in the originating post-dictive 
sample (100 percent discrimination with 25 variables 91 percent with 
just 31) a shrinkage to a chi nee level of 55 percent correct classification 
was obtained in the replication sample 

Thus a best buy method for analyzing the role of certain standard 
personality inventory scores is signaled by these important findings from 
Manitoba Tiie course has been charted for further cross-validations on 
the data from other laboratories through derivation of weights for tests 
widely shared over studies Though the degree of forecasting discovered 
is less than perfect the road to useful prediction of deprivation tolerance 
may lie in this direction And perhaps an even greater robustness of pre- 
diction may result from applying multivariate analysis techniques to mul 
tiple tolerance criterion measures A more subtle view of the criteria! 
process to at least break endurance ties (e g through use of such multiple 
symptom covanants as the ISQ discussed above) could be of great value 
(Myers 1964c) 

The HumRRO tolerance prediction data have come largely from 
subjects in 4 day S D conditions of darkness and silence (Myers Murphy 
Smith &. Godard 1966) although some not previously published data 
from earlier 6-day studies will also be presented In these initial runs 53 
of 85 subjects completed the G-day stay In two segments of the 4-day SD 
runs successful completers numbered 82 (of 117) and 29 (of 56) 77ir test 
instruments administered throughout included the MMPI Edwards PPS 
and a biographical questionnaire Among the biographical characteristics 
long staying subjects tended to be older (03 level) and were more fre- 
quently nonsmokers (03 level) paralleling the Manitoba findings- Of no 
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apparent relevance to tolerance ■were such factors as birth order, eduen 
tion and intelligence As was observed in the Manitoba data significant 
first order relationships of the scales to endurance were few and far be 
tween No 05 level differences at all were found for 6 da) enduring sub- 
jects although a negative association with H)pochondnasis (06 level) 
and a positive trend for need Abasement (07 level) was found The pic 
ture sharpened slightl) in the 4-da> SD studies In the first of these experi 
merits subjects enduring 4 days scored lugli on need Deference ( 01 letel) 
and need Affiliation (05 letel) and lots on need Aggression (02 letel) 
Trends at the 10 letel indicated tliat long staying subjects ttere loiter on 
Psychopathic Desiancy Hypochondriasis and need Exhibition scores In 
the second 14 day SD series early release subjects Here significantly higher 
on Hypochondriasis and Psychopathic Desiancy (02 and 05 letels) and 
shotted 10 letel trends tottard higher scores on Depression and loiter 
scores on need Succorance a somewhat scattered array 

these finiT ’““T"” “ , co "’P rebend an V P«ss.ble low letel orderliness in 
exI '" F , t S ’ m ? Ie dlrec ' ,ons of tliflerences for the three HumRRO 
"fT™ s !"“ (a " d [ ° r *« Maniloba rD b, courtesy of Dr Zubek) 

dard recnjimuf 3 ’ ’V 00 " be “ me e ' ,dent a " outcome stan 

on an abmrdlvTrT 3 k 8 "', “ a,sal ,he 05lc ' d quickly conterged 

s.t. n, v repi y , d sZ c Pr ° bab,l,, > " h ' reas b V ^ * ™,e con 
r«uu 7etenThnlh ^ T J " ould add “P » a noteworthy 

suits of this * ,8ht " e, 6 ht ln ,ls 'anance contnbution) The re 

? TaWe ** F ° r e3ch of the MMW ^d 
-y.n g (s, 11,*'^“^“ ^r^Th 8 (L) , or shori 

rdre"i;:“ n ,f ot s T, tancc ,c ' d in 

relationships The cmh” “ P 5>mb ° ls are underlined to denote 10 letel 
studies reaching at least the 20 ^ev^ 1,165 from the three HumRRO 
cent column with indication ol lte'hflh°’ ,a,Ied) 1,S ' ed ‘ he adja 
For the HumRRO data four sella showed “"t” 8 e , ndurance sub group 
letel with four other measures fall™ d co ™ bln « 1 outcomes at the 05 
Deference and Consistence sen ^ * be 0a to range High need 
ance of SD joined bt Affil “'T assoclated ' Vllb successful endur 

scale Early release ,hc So<aaI Respons.b.hty (Re, 

need AggressVon and a m ,e„T , 8 " °" P ^ b »P a d,,c Det,ancy and 
and Hypochondriasis Lending furth^^ h’ 8 '"^ ' a ' UK ™ H )P omanla 
ner ,n winch directions w^t he ? SUPP ° r ‘ “ nUn 
mgs In both of die Canadian i 3 ^ ata ^ Ine U P w,l h these find 

Dev la nc) and Deference ^hauon Ps)chopathic 

HumRRO findings^ irectionahues consistent with the 

— P^ta^SU^l ab ° Ut " ,e P°“' b,e weakening ellec, of a 
toward homogeneous good health upon the first-order refa 



Toleronce for Sensory and Perceptual Deprivaf on 


303 


TABLE 9 2 


Edwards PPS and MMPI Scales end Endurance 
Frve Studies of Prolonged PD/5D Listing the Group 
Long Staying (L> o r Shot) Staying (S), with the 
Higher Mean 


Predictor 
f actable 

Manitoba HumRRO ffumRRO 

PD Study 1 SO Study* Combined 

^ 2 12 3 Sign LeieJ 

Relation to 

Arctic 

Adjustment* 

Edwards PPS 



Achievement 

S L L S L 


Deference 

L L L L L 001 L 
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Order 
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Exhibition 

L S S S S } 3 5 

Autonomy 

S S S L S 


Affiliation 

L L L L L 09 L 
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Dominance 
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S L I S L 


Nurturanee 
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Change 

S S L S S 
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tionships outlined in Table 9-2 is germane The possibility is tsell illus- 
trated in some preliminary data from our just completed 7-day study at 
NMRI using Naval enlisted personnel as subjects Supportive of the gen 
era! tenor of Table 9-2 is the indication that 19 early release subjects had 
higher Ma scale scores than did 21 7-day SD subjects Even more interest 
mg is the fact that 45 percent of the NMRI sample had ' symptomatically 
high T scores of 70 or higher In the HumRRO experiments less than 
half of this proportion (22 percent) had scores of the same magnitude 
(p < 01) In this instance, at least, a sample containing a psycbometncally 
suitable proportion of meaningfully high scores resulted in an association 
with endurance of SD (p < 05, two-tailed) much stronger than the trends 
found in previous samples with far fewer -high scores This development 

suggests that predictor measure findings may be sharpened by a super.m 
and future'’ 0 " °‘ <he larger N experiments of the past 

„ fina , 1 “'T n >" Tab,e 9-2 shows the 05 level associations be 

DEVVline^ “w c S !' P<:rV1SOrra ‘ £d a djustment to work on the Arctic 
tefmav b mV? 8 ' Ch '' lmskl - l9 «> Although including the lal 

te nT across 8 m e ' anMCem ,,ly ' “ ,S ’"‘““'■"S ■» examine the pat 
E ! S,ren° hT,?= posittse indicators Deference, Affiliation Need, 
fmoect o„ wh I , Res P° m ' b "' l y S a ">cr *>me support from this 

3a Hvl h n r ,Vely,nd ' Ca t,' £ ,ram Esjchopathlc Deviancy, Hypo- 
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se£„g unpul, “eTesP ,„d '° * con ^<> l>«r (eg, thnll 
tunty and strenttth the m C P osltne indicants suggest a kind of ma 
Note also that the high Pd'^Ia^T* ° [ r Whl£h "“I P ro ' e m °re elusive 
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men, Although deprivation oUhesTpmsuus" 8 °' herS ‘ n h ‘ S “""’I’ 
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justified in exercising the early relea ” ° lhe conf,nem ent and feel more 
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or (2) rough directional trench from many massive N experiments Depri 
ration intolerant subjects tend to be young, si, tekvuion watching non 
reading smokers who score lugh on Pd Ma and Aggression scales Their 
more enduring counterparts seem to score a bit higher on some measures 
of mature responsibility such as Consistency Deference Affiliation Social 
Responsibility and £go Strength A linear combination of inventory mea 
sures has shown a reasonably high robustness of prediction A greater use 
of multivariate techniques in the future seems clearly warranted Both m 
duidual and multiple measure predicuon findings may sharpen percep- 
tibly with a greater refinement of measures eg measurement of multiple 
intolerance typologies suggested by recent symptomatology studies 

Management of Primary Process and Ego Strength 

An earfy and influential conception of personality and depmation 
m psychoanalytic terms was elaborated by Goldberger himself a pilot 
subject in the original McGill experiment m collaboration with Holt it 
the Research Center for Mental Health of New York University (Gold 
berger S. Holt 1958 Goldberger 1961) Crucial to their notion is the 
psychoanalytic distinction between primary process and secondary 
process psychic functioning Primary process functioning is said to be 
dominated by primitive impulses (eg sex md anger) and possesses a pre- 
logical character (e g shows condensation symbolization fragmentation 
loose or fluid associations autistic logic and logical contradiction etc) 
Secondary process a relatively drive autonomous rational mode of func 
tiomng is said to be dependent upon contact with the structure of the 
external world The diminished reality contact intrinsic to the deprna 
tion situation facilitates the emergence of primary process thinking and 
the dnracterological key to depmation tolerance is sought in individual 
differences in mode of handling it A measure of the effectiveness of con 
trolling primary process from Rorschach protocols has been detailed by 
Holt (1956) and Holt and Havel (I960) As used in their PD studies over 
ill scores were obtained along a continuum ranging from effective con 
trol of primary process manifestations Uuough an absence of primary 
process material (found in rigidly defended persons) to poorly controlled 
manifestations of the primary process (exemplifying a person with a frag 
lie defense system) (Goldberger 1961) 

Two 8 hour PD studies were conducted at New York Vnnersit) In 
the first a total of 14 mafe undergraduates underwent an 8-hour PD ses- 
sion involving halved Ping Pong balls over the eyes and a white noise 
auditory field (Goldberger 19o9 1961 Holt 8. Goldberger 19j9) During 
isolation subjects were required to verbalize concerning their thoughts, 
feelings and other e\pcriences (upon signal if tl cy did not freely do so) 
Extensive persomhtv testing including die Rorschach preceded and an 
interview and cognitive testing followed isolation Ratings based upon 



306 


Experimental F nd ng» 


material of the isolation protocols interviews etc were rated in a number 

of categories (affecti\e states thought processes imagery motor activity 

verbalization about quitting and self stimulational activities) and objec 

tile measures were obtained of verbal output sleep and of subject rat 

tngs of general disturbance Cluster analysis of these dependent variables 

produced two relatively uncorrelated syndromes A Positive Adaptation 

syndrome was defined by pleasant affect controlled primary process 

thought unimpaired secondary process thought self stimulation imagery 

immobility and verbal output A Negative Adaptation syndrome cm 

braced unpleasant affect poorly controlled primary process thought quit 

ting inefficient secondary process thought and general disturbance The 

Rorschach predictor measure of effective control of primary process show ed 

a significant positive correlation with the Positive Adaptation syndrome 

d strong trend toward a negative association with the Negative Adap- 

norted S ^ nt ^ rome addition a large number of relationships were re 

fheir con, IT'" " r ,T Mnaht> mMSUr “ a " d general syndromes and 
tneir constituent variables 1 

first Y °t rk Unilersu > stud y highly similar to the 

(Goldberger & Holt 196Ih\ U " empIo>ed actors as experimental subjects 
reaction to isol-it . lU ° f ' cn( r:d adaptation syndromes of 

n d m “he , ‘r„, " a " d p,d S cd *» >* ««.Ur to those ob 

of com ol Of onmari P ‘” e n,easu « ° f effectiveness 

m the actor >1,7 *“ SWm,n ^ »« -fated to the syndromes 

higher overall infil The la,ter g^P moreover showed significantly 
and ac^dm' o l Pr,n,arT prOCe “ ma,mal ‘he Rorschach 
trols Relationships of the othcr^ra' ? " eH dcgree and klnds oE con 
and component dependent v anahlTs"* “ y T’iT'’ general syndromes 
(eg foregostrenathwl , " ere h, 6 hl >' s,m,Iar >" Kune cases 

i.nuy vs ,n , o, " crs < e * *»• ma -* 

factonly sudi complex f i, v <*rrr , * 11 IS lo resolve satis- 

order interpreta Jn of aU, " OTS ^ a “ em P‘«> a >”gher 

•he varying^ samples ,n q^oiT ^ pa ‘“™ as “ 

one that dm no7reMi^ ! ihe n ev P l'° n SCei " S tD be a quite plausible one 
University studies Use ol an 8 i Uat '° n “ " arrante d m the New York 
baseline may or may no, ," “'T 1 KX '°" m thc ab -"ee of a control 
reactions of strengtli Lfllcient to n™ ? U,tilbIe to cl| cit PD attributable 
Also the method employed seemJdlo ha'^'t™ 1 ,nd ''‘ duaI differences 
individuals readiness to verbalize surh ,i' P 3ccd a P-ullum upon an 
noted both the Rorschach and fli~ a i * at 3S dle dUt bors themselves 
jeetive test situations \t least a l ° Ur PD s,tuat,on functioned as pro- 
"ould seem possible in a study of une^ Impr ^ s, ' e test of the hypothesis 
y ° f une< l u, 'ocany severe deprivation whose 
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criterion meisure of depm ition tolerance was not rooted in propensity to 
verbalize r r ; 

Fortunately such were the features of a more recent experiment at 
Manitoba (\\ right g. Abbe) 1965) These investigators used as a criterion 
the ability to endure 7 da)s of PD a treatment well known to affect many 
criteria! behaviors (eg Zubek et al 1962 Zubek & Welch 1963 Zubek 
H Schutte 1966) Following the general procedure of Holt and Havel an 
index of effectiveness of control of dnve-dominated responses was ob 
tamed as the ratio of Effectiveness of Defense to Defense Demand A clu 
square analysis of data tabulated according to Index of Control and sue 
cessful or unsuccessful completion of the 7 day PD yielded a significant 
relationship m the positive direction All or the High Control subjects (7) 
were successful m PD 5 of 7 Middle Control subjects stayed 7 days and 
onl) 2 of 7 Low Control subjects endured the full PD period Although 
the Rorschach was administered several months after the PD experiment 
it seems unlikely tint this post dictive timing of the measures would have 
markedly affected the outcome 3 The results of Wright and Abbey consti 
lute impressive affirmation of the merit and applicability to SD and PD 
of the concept effectiveness of control of primary process 

Leiderman (1962) has concluded from a pilot study of imagery m 
short term deprivation that those subjects with both the least amount of 
primary process material and best control of it have the most imagery and 
show the least bod) movement suggesting that body movement may be a 
better index of primary process and its control than are the reports of 
imager) In this connection one prolonged SD study lias shown that 
restless movement measured on da) 2 is predictive of endurance through 
da) 4 whereas the reported visual sensations experienced seemed symp 
tomauc for some subjects and an entertaining diversion for others (Myers 
Murphy Smith X. Coffard 1966) 

Two other studies are somewhat relevant to the question of how one 
manages primary process thinking Goldberger (1961) has frequently cited 
tile reletance of Kris (1952) concept of regression in the service of the 
ego as descriptive of an adaptive and creative use of drive directed pre 
logical modes or experience Kubzansk) (1961a) has reported a study on 
creativity as an index of capacity for constructive regression in rela 
uon to die imagery reported during 2i/<> hours of SD A positive relation 
ship was found between Guilford test defined creativity and the number 
of visual images, ami their clarity and complexity Finall) a dissertation 
study by Goldbeig (1961) explored the relation of adequacy of intro- 
spective coping skills and attitudes toward the self (as indicated by com 

3TI esc results were rccentl) repl cated at ihe Manitoba laboratory in a one week 
PD st id) « plo) ng 18 st ceessfut subjects and 13 qtt lien In this unpul I fl ed expen 
i c it the Rorscl acli was ad » » siered prior to isolation 
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material of the isolation protocols, interviews, etc , were rated in a number 
of categories (affective states, thought processes imager), motor actiuty, 
verbalization about quitting and self stimulational actmties) and ohjec 
five measures siere obtained of verbal output, sleep and of subject rat 
ings of general disturbance Cluster analysis of these dependent tanables 
produced ttto relatitely uncorrelatcd syndromes A Positne Adaptation 
syndrome was defined by pleasant affect, controlled primary process 
thought, unimpaired secondary process thought, self stimulation, imagery, 
immobility and terbal output A Negative Adaptation syndrome em- 
braced unpleasant affect, poorly controlled primary process thought, quit 
mg inefficient secondary process thought, and general disturbance Tile 
Rorschach predictor measure of effective control of primary process showed 
andTir" 1 P °T e COrre,:lt '°" "' th *he Posit, \e Adaptation syndrome 
tat, on sv° n | S trend toft " d a ne S atl 'e assoaation with the Negative Adap- 
Snrf he, ° me l n ■ 3 lar8e number of relationships were re 

first e«ept e for nd thc e ; Y< f slud > *» '-ghly s.m.lar to die 

(Goldberger & Holt 1961M U " emp ° icd aclDrs a! expenmental subjects 
reaction fo rnlZm ' 961b > Apl,n general adap.auon syndromes of 
t ned m° h rstd ". ° be —Hr «o those ob- 

of control o?onmarir P U ‘ ' he Rorschadl “— »« effecveness 

to the actor ££7 ZTLT ^ 10 tbe 

higher overall incidence of ptmanTo, m0T<:0 ' Cr ’ sbo " ed significantly 
and accordinp to ^ ^ process material on the Rorschach 

-is RSmn S sCo t ro°Ser“:'m: ,n degrce and ^ 

an <l component dependent variables to genexul syndromes 

(e g , for eeo strenptM and 1 ' ere *”ghly similar m some cases 

l-nuy vs ^£^£££^*7“ m ° ,hCrS (eg - f ° r m3SC “ 
factonly such complex dn.er ough it JS difficult to resolve satis- 

order interpretation of ada genCCS the auth ors have attempted a higher 
■fie s ar > samples m question”" “ d ““■«*“ pa — -lat/d to 

one that dui no7r P rei^ S ,he n ^ eP i t,0n SeCms t0 be a 1 ulte plausible one. 
University studies Use of an ' aUon u warranted in the New York 
baseline, may or may not have < i! ,r Sess,on * ,n tJle absence of a control 
reactions of strength sufficient to J U,t f ble to el,clt p D attributable 
A5so tli e method employed seem ed” * i clear * cu£ ‘^dividual differences 
individuals readiness to verbal to ,a 'e placed a premium upon an 
noted both the Rorschach and rheA^ 35 Ae authors themselves 
jective test situations At least 6 our PD situation functioned as pro- 
"ould seem possible in a „udv nl ,mpress, ' e of the hypothesis 
" a »ody of unequivocally severe deprivation who« 
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criterion measure of deprivation tolerance was not rooicd in p ropenut\ to 
verbalize 

Fortunately such v\ere the features of a more recent experiment at 
Manitoba (Wright fk Abbey 1965) These imesugators used as a criterion 
the ability to endure 7 days of PJD a treatment well Lnou-n to affect many 
criteria! behaviors (eg Znbek ct al 1962 Zuhek t WeMi | 9 GJ Ztibefc 
k Schutte I960) Following the general procedure of Holt and Has cl an 
index of effectiveness of coniro) of driie-dommatec/ responses was ob- 
tained as the ratio of effectiveness of Defense to Defense Demand A chi 
square analysis of data tabulated according to Index of Control and sue 
ressful or unsuccessful completion of the 7-day PD yielded a significant 
relationship in the positive direction AH of the High Control subjects (7) 
were successful in PD 5 of 7 Middle Control subjects stayed 7 days and 
on!) 2 of 7 Low Control subjects endured the full PD period Although 
the Rorschach was administered several months after the PD exjicritiicnt 
it seems unlikely that this posuhctivc timing of the measures would have 
markedly affected the outcome s The results of U right and Abbey cornu 
tute impressive affirmation of the merit and applicability to SD and PD 
of the concept effectiveness of control of primary process 

Leidernnn (1962) has concluded from a pilot study of imagery in 
short term deprivation that those subjects with both the least amount of 
primary process material and best control of it have the most imagery ami 
show the least body movement suggesting that body movement may lie a 
better index of primary process and its control than are the reports of 
imagery In tins connection one prolonged SD study has shown that 
restless movement measured on dav 2 is predictive of endurance through 
day 1 where is die rcjioried visual scnsitions ex{>cricnced seemed symp- 
tomatic for some subjects ami an entertaining diversion for others (Myers 
Murphy Smith R. CIofFard 1966) 

T wo other studies arc somewhat relevant to the question of how one 
manages primary process dunking Coldbergcr (l°* f) ti»i frcquentlr cited 
the relevance of hns (19 j 2) concept of regression in the ten ice of the 
ego as descriptive of an adaptive and errettve »*e of dme-dirertfd prr 
logical modes of experience Ruhranskv (I9»da) hai reported a stuJ) on 
creativity as in index of cipaotv for constructive regression m rch 
lion lo the im igerv reported during 2t ; hours of SI) A powmr rebtinn 
ship wav found between Guilford test-defined </ea»»m and the minder 
of visual imvges vnd their claritv an I c«*np!evrt» Ftnilh a dnser latum 
studs In Goldberg explored the relatt »» of -jt'tquj'y . f rntro- 

s|ieciive<optnv, skills an 1 attitudes toward if r self (as mduatrd I » i«-*s 
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bincd Rorschach and figure drawing scores) and intellectual efficiency 
and self ratings of adaptation in SD in Shurlcy s (I960) water immersion 
situation Although intellectual test bclmior was not related to the per 
sonality measure indiwduals with poor introspccmc-copmg skills and 
negative self attitudes indicated significantly poorer adjustment to SD 
Incidentally in a study of measurement of openness to experience 
(subtitled A study of regression in the service of the ego ) Fitzgerald 
(1966) has developed an Experience Inquiry questionnaire which may 
prove to be a simple and useful means of studying similar aspects of ego 
function relevant to deprivation conditions 


Other deprivation studies have employed measures of ego strength 
a concept at least generally related to the Goldberger and Holt treatment 
of adequacy of defenses against the manifestation of primary process 
functioning The Barron Ego Strength (Es) scale o[ the MMPI ms one of 
the few measures showing a sizable posittsc relation to Adaptise Rcac 
tton to Isolation in both of the New York University studies (Goldberger 
8: Holt 1901b) The rank-order correlation was G1 (p < 10 two tailed) in 
the student subject study and 71 (p < 01 two-tailed) in the unemployed 
actor sample There was some trend in the last two HumRRO studies 
(see Table 9- 2 ) for the Es scale to he associated with successful endurance 
- ^L SD (p < 20 ,w0 - taik<1 ) About the same strength of relationship 
(p < 30) is apparent m the just completed study of 7-day SD at NMRI 
caIlvevT P °, r n by Crunebaurn fteedman and Greenblalt (1960) of dim 
has concluded e r n ‘ Cgmy ,n relat,on ,D reacu °" s '° 8 >•<»«■ deprivation 
uons of fnte , w w n ° rcla ‘'°" sbl P Among other observe 

nsvcWh ^ a “ " deSmbed ,he behav ' or ° f >»» subjects w.th 
rmov, P n f‘o‘ " den “ CS V, ° !a,ed C °" dll '°" 5 > ba expinmen. by 
thTt n^alnl t an w ' ar ,. phoncs Th,s "'“'V P olnts op the possibility 

nvation conditions f C . Subject llself ma V Intera « with the effective dep- 
rivation conditions if the ground rules of a given study allow leeway 

mgstudvon neZa r ,‘ C ^ ° n deprl ' aI '°" tolerance an interest 

function (Cooper Adltis rS™ ' ’C" ' ar,ous 1 fa ““ ° f c 8° 

ev^c^r^r uced - a ™ d P^ a ^=‘sX^ 
.hand:dr„™3°^rT h cei,a,n measures ° r ^ 

Uve changes in one snrh n- , ben lt Was stlown tliat greater posi 

(RPRS) was effecuvely predicted ' coraX^^ Ra “ nS SCllC 

— to 

5 se there was great variation in the 
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criterion measures Although most of the research has used short term 
deprivation treatments the one prolonged isolation study carefully con 
sidering adequacy of defenses was quiie successful in predicting endur 
ante b 

Pa n Tolerance and Perceptual Sabot on 

Another early hypothesis about tsohuon tolerance is that it is nega 
mely related to /win tolerance (Peine Collins 8. Solomon 1958 Petrie 
Collins & Solomon I960) The deprivation experiments performed by 
Petrie and her co-workers however are largely concerned with perceptual 
satiation Subjects more enduring and less enduring of PD in the Boston 
tank type respirator differed at several test points in the degree of satiation 
of kinesthetic perception (the apparent sire reduction of a block induced 
by the interpolated perception of a larger one) Greater satiation was 
observed in live less-endunng PD subjects A separate portion of the study 
showed higher satiation scores for other (non PD) subjects found to be 
most tolerant of pun Pam tolerance ms defined as the highest tempera 
lure endured minus the temperature at absolute tlireshold Because satia 
tion was negatively related to PD endurance and was positively associated 
with pain tolerance the authors inferred that pam tolerance is inversely 
related to PD tolerance For this to follow necessarily from the data pre 
sented would of course minimally require virtually perfect covariance in 
both substudies Petrie and colleagues further speculated that suscepti 
bihty to sanation may be in part the mechanism of intolerance (of PD) in 
tint it would cause the limited stimulation available to be perceived as 
less intense (Peine Collins X. Solomon 1958) To my knowledge this 
interesting data on perceptual satiation has not been replicated although 
the abstract of a I960 EPA paper by Mmard (1966) states that Dis- 
appearance of an inspected square and kinesthetic after-effect predicted 
sensory deprivation tolerance and post deprivation depression increase 
A study by Francis (1966b) on tolerance of a loud tone also seems per 
tinent Subjects enduring relatively long in a water immersion experiment 
were found to be more tolerant of an increasing intensity of a 1 000 cps 
tone than were subjects with poorer endurance scores Neither absolute 
nor differential hmen measures predicted deprivation endurance 

A study by Peters Benjamin Helvey and Albright (1963) provided 
some follow up on the hypothesis of an inverse association of pam and PD 
tolerance Ministerial student and Air Force personnel subjects pre 
selected on a composite measure of pam tolerance (muscular contraction 
electric shock and heat) were confined indefinitely to a contour couch in a 
space capsule cabin with sensory experience limited by white noise and 
translucent goggles In lerms of hours stay in the cabin a direct associa 
tion was found between PD endurance and pain endurance The authors 
concluded that the trend was nonsignificant in that only the extreme two 
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(high and low) of three pain endurance subgroups differed significantly by 
a t test One wonders whether a conventional one way amljsis of variance 
might not have reached significance Significant or not, the association was 
a direct one, contrary to the Petrie hypothesis 

In a related study of 7-day PD from the Manitoba laboratory, there 
was no significant difference between the mean pain threshold of 24 
successful (7-day) subjects and 12 unsuccessful ones (Zubck, I9fi3b) Abso 
lute pain thresholds were measured in this study, however, which may or 
may not be the same as the supra threshold pain tolerance measures used 
in the previous studies 

In summary, one study finding perceptual satiation inversely related 
to PD endurance offered speculation about the possible negative relation 
of pain tolerance to PD endurance At least a trend toward the contradic- 
tory finding was obtained in a subsequent study of pain tolerance, and 
absolute pain sensitivity proved unrelated to PD tolerance in still an 
other experiment 


Sex of Subject 

alm0S ‘ urm ' rsal mtere!t ,s «'« quest, on as to how males and 
Z *,7 P T ,n “ e,r tolerancc ol a " impoverished sensory environ 
2 „ ‘ ea 7” “ mmon sler eotypes it is reasonable to suppose that 
inactrvitv ZI r, ™ *“ r ««“<>“ a situation enforcing passive 
place directed ^ ^ dl * 

that ot SZninT.' Fr °, bl 7 the S,udy of sex differences in this area rs 
extnn ! ic ," v"x E ,r mP 7 ‘ h “ 1 "? matchcd Wlth ra P« >° charactenst.cs 
experiment by Sm.thTnd ■ llu y rated extraordinary 

males, underwem Hp™ , Twenty subjects, 11 females and 9 

weaZg uaXenfgZrrH “ , Indefinite *»>* •" a -lent room, 
was that ! ‘ f 88 f One of the unexpected results 

die calculation of 8 “Ze'r “ £ ^ST T "T ACC ° rt " ng “ 
for this sex difference in enduranr. “ ' 98 and p < 10 was obtained 

samples existed on the \r 11 - Ut ari even larger difference between 
(MMQ) scores The male ,! U<h 77' ed,Cal Questionnaire Neurotiasm 
than did the female sample ^d “gmficanHy h ,g her MMQ scores 
m endurance times does notLn ’. P < ° 2 ^ FinalI y. the sex difference 
this MMQ dtfference betwee^^ ' V , hCn ° n= adjUSlS f ° r 

covariance Thus from the , y the method of the analysis of 

article, one can c„„Zreuht ( n'" h Ir e f “T* “ ‘ h = and Uwty 

in isolation (regarding group MMO diff" “ ‘ end “ bC n, ° rC cndur,n S 
typing), or (2) there P Q differences as consistent with sex 

neurmiasm ,7 ^propimelv^Lfr uT^ m 

depending on whether one views male, ^7,“" Ch °° ,e e “ her outcomC 
es in this case hospital workers of 
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unspecified status as intrinsically more neurotic than females, m this 
instance nurses Actually the variables sex and neurouasm are not 
completely interchangeable in that the (negative) bearing of neurouasm 
upon deprivation tolerance can be demonstrated within each sex subgroup 
of their data (for males r = - 84 p < 01 for females r = - 8 j p< q}) 
This reviewer at least would favor the neurouasm account of the appar 
ent sex difference perhaps out of the sheer male ego These data not only 
illustrate the tricky nature of sampling for sex comparisons but reveal 
upon close inspection some impressive correlations of deprnation toler 
anoe with the trait of neurotiasm which were not highlighted by the 
authors of the study 

Notable attempts to seek representative sampling of maleness and 
femaleness in other than biological terms were made in two studies from 
Shurley s laboratory (Walters Shurley X. Parsons 1962 Walters Parsons 
X. Shurley 1964) Proceeding Irom the research of Within et al (1954 
J962) showing that females are more dependent than males on cues from 
the external surroundings to maintain orientation in their environment 
these investigators reasoned (1) that females (relative to males) would 
make more stimulus-bound than non stimulus bound observations in 
water immersion deprivation (2) that females would have the lower rat 
mgs of psychological content in postisolation interviews and (3) that sex 
of the interviewer would interact with sex of the subject in determining 
interview content The initial study used as subjects medical students 
matched in age education and socioeconomic background selected so as 
to separate male and female groups on Mf scale scores of the MM PI 
(Walters Shurley & Parsons 1962) The subjects in a follow up experi 
ment were from a more varied population of individuals matched in age 
education socioeconomic background order of birth and spread by selec 
cion on the Mf scale The findings of both studies were contrary to exp ec 
tation in that males exhibited greater tendency toward stimulus bound 
descriptions of their deprivation experiences Psychological content of 
interviews did not differ with sex in either study and the sex of expen 
menter and subject interactions observed were not consistent over studies 
Jn an experiment by Pollard Uhr and Jackson (1963a) an 8-hour 
PD session repeated again after approximately one week has yielded data 
on the relative endurance of 12 male and 12 female college subjects 
screened for normalcy by interview and MMPI scores Contrary to the 
Smith and Lewty (1959) findings males more frequently than females 
completed the 8 hour PD condition (significance or not depending upon 
method of analysis) Eight males finished both (and two neither) of the 
sessions as compared with four females completing both (and seven 
neither) The two sessions were similar with nine males and five females 
completing their first and nine males and four females completing their 
second exposure to PD The number of self report responses and topics 
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were observed to diminish for the second session, but this may be as due 
to parallel decreases in verbalization of effects as to reduced occurrence 
of the effects per se 

Two other studies of potential sex differences in responses to short 
term deprivation failed to find significant differences Amhoff and Leon 
(1963b) found male and female college student subjects to react similarly 
to 2 hour PD in terms of Isolation, Time, and Imagery Disturbance mea 
sures In another study there were no sex differences in the number report 
ing movement, disturbance of orientation, or body image in a 20 minute 
PD session (Reed 8. Kenna, 1964a) The early 7-day SD experiments at 
Manitoba used as subjects four females along with twelve males (Zubek, 
Pushkar, Sansom, 8. Gowing 1961) Although the proportion enduring 
7 days of SD is not reported for the two sexes, ’ there were some suggestions 
that female subjects may be less prone to hallucinations than males Ten 
of 12 males and only one of four females reported them 

An experiment by Zuckerman, Persky, Link fL Basu (1968a) used 
both male and female college subjects in a research design comparing 
8-hour sessions of SD, social isolation, and social confinement with a 
member of the same sex The authors concluded that ' females in SD tend 
to report more stress on the (1SQ) questionnaire than males and fetter 
sexua t aug its and postttte feelings than males Tlieir reactions to so- 
cia iso ation were quite similar In the social confinement condition, 
tsomen expressed more affectise arousal particularly hostility, somatic 
discomfort, and general stress than males tthen confined in pairs The 
resiester finds this outcome difficult to interpret ,n its meaning for SD In 
confUt^' W ! mc<1 t0 be relamcI y f C" differences among the three 

reahttTZasnt' U r S °' ' h ' S “ ud * *«• Tedium Stress and Un 
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sex are suggestive male observations during deprivation seem to be more 
stimulus bound the occurrence of balJuanarory reports may be higher 
among males and females may read more to short term socral confine- 
ment as well as to deprivation 

Neurobcijm and Anxiety 

The impressively strong negative relation of MMQ neuroticism 
scores to deprivation endurance times in both female and male samples of 
the Smith and Lewty (1959) study was noted above These rank order 
correlations in the 0 80 s suggest that neurotic anxiety slate might be a 
strong determiner of individual reaction to a monotonous isolation situa 
non supporting relatively few anxiety controlling meclnnrsms Phrased 
in this manner, the studies on effectiveness of ego mechanisms cite<l above 
are pertinent Other studies have reported the use of such measures as the 
Taylor Manifest Anxiety Scale (MAS) Maudsley Neuroticism and 
Welsh s Anxiety Index (AI) of the MMPI 

Endurance of 7-da) PD at Manitoba was not significantly related to 
Welsh AI scores (Wright & Zubek 1966) Nor did the Ta)lor MAS relate 
to completion of multiday SD in the HumRRO studies cither m the 
separate experiments or in their combination (sec Table 9-2) Also in 
the first HumRRO study there was no association between endurance 
and a measure termed Chronic Worry (M)ers Smith 8. Murph) 1967) 
The Zuckerman group found that the Mnudsley Neuroticism and MAS 
scales were significantly associated with a number of ISQ and interview 
measures of Stress Worry Thinking Difficult) and with such psycho- 
physiological indices as nonspecific GSRs and heart rate However these 
relationships held about as well in the socially isolated stimulational con 
trol condition is in the 8 hour SD condition (Zuckerman et al 1960) 
Although these results show the relevance of normal anxiet) level lo 
appropriate types of reaction to isolation and confinement it is not 
entirely clear that the variances to lie predicted were on measures that 
are especially deprivation related with the possible exception of Primary 
Process scores from the ISQ To my knowledge this is the only published 
study reporting baseline correlations of prediction measures to criterion 
behaviors m a non SD (or at least a leu deprived) control condmon in 
mj opinion this technique of comparing correlations in deprived and 
less deprived treatments provides 3n extremely important control over 
extraneous sources of correlation eg resjxmdmg styles It is rccorn 
mended for use in deprivation tolerance studies whenever possible (But 
note ns virtual mapplirtbihty to studies using endurance timet *» a 
criterion because control group completion rales reach virtually 100 pet 
cent) It is ironic that the excitement that might have greeted Zttcfcer 
mans correlations within the SD group had he not provider! u* with 
knowledge of those within the control group must lie viewed a» a 
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ln g reminder ol the shahy methodological foundations of so much of the 
deprivation tolerance literature 

A somewhat more specific type of anxiety is evident in a measure of 
Dark Quiet Cell (DQC) Phobia used by the HumRRO researchers in their 
early 6-day SD studies It is based on questions concerning dislike of dark 
ness extreme quiet, enclosed spaces, solitude, etc This instrument m 
tended 10 tap facets of claustrophobic reaction was found to be inversely 
associated with willingness to volunteer for the SD experiment (p < 001) 
and among volunteers somewhat related (p < 10, two tailed) to ,n 
ability to endure the 6-day SD (Myers Smith, &. Murphy, 1967) A simi 
lar rationale seems to underlie the use by Zuckerman, Persky, Link, and 
Basu (1968a) of an Isolation Reaction Inventory (IRI). asking about 
normal life reactions to such situations as being alone, in darkness quiet, 
having nothing to do, etc IRI scores were found to be correlated with 
various affective reactions, such as anxiety, hostility, and depression, to 8 
hours of being socially confined, but showed little association with re 
sponse to SD or social isolation sessions of the same duration 

Thus the box score on deprivation tolerance prediction studies 
using neuroticism and anxiety measures is a mixed one One study of in 
definitely prolonged deprivation showed outstandingly high inverse as- 
sociations of Neuroticism with endurance whereas trait anxiety indices 
in the Manitoba and HumRRO studies of multiday PD and SD showed 
very little A short term SD study, outstanding for its innovation of a con 
irol treatment baseline for correlations indicated that neurotically anxious 
individuals may behave characteristically on criterion measures even in a 
less-dcpnved situation raising some healthy skepticism about the extent 
to which other reported linkages of personality to response m SD may be 
due to normal life propensities A more specific anxiety measure con 
cemed with dislike of many of the features of dark quiet isolation showed 
an inverse relation to volunteering for and endurance of prolonged SD, 
although a seemingly related measurement dul not relate to response to 
short term SD 

Introversion Fxfroverjion 

Another personality concept actively studied m its relation to depn 
vation conditions is that of introversion-extraversion In the first study 
concerned with this dimension, Tranel (1962) interpreted isolation phe 
nomena such as hallucinations and daydreams as concomitant features 
of the process of introversion and hypothesized that individuals already 
on the extreme end of tins dimension would be little affected by a sensory 
restricted environment 1 cn subjects selected from cadi extreme of a col 
lege student group on the Myers- Briggs Type Indicator (MBTI) were 
placed in a PI) situation of -1 hours duration Nine of ten introverts faded 
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to complete the 4 hour PD as compared with two of ten m the extravert 
group Tins significant endurance finding thus contradicted the hypothe- 
sis tint introverts would fare better in PD While m PD introverts ad 
liered closely to the instructions tended to engage m stimulus bound 
thought and remained awake Extraverts in contrast tended to violate 
the instructions to engage in some form of pleasant reverie and to go to 
sleep Significant at the 10 level was the higher mean rate of movement 
during PD for the extravert group 

Two Boston studies were concerned with introversion and PD Dur 
ing two 3 hour PD sessions introverts made more button presses for a 
promised time-off reward and scored higher on a discomfort index than 
did extraverts (Rossi 8. Solomon 1965) The significance of this difference 
is not clear A subsequent study was designed to resemble that of Tranel 
(Rossi 8. Solomon 1966) Extreme scorers on the MBTI proved to be 
similar in their endurance of 3 hour PD Seven of ten extraverts and eight 
of ten introverts completed the session Rates of visible movement were 
somewhat but nonsigmficantly greater for the extraverts and ratings of 
wellbeing did not differentially distinguish the two groups Introverts 
rated lower in well being both pre and post confinement— an important 
controll Among the differences in their procedures potential!) responsible 
for this incongruence with the Tranel results a difference in MMPI pro 
files of the introvert and extravert samples of the two studies was noted 
Two studies on introversion and brief PD have been reported from 
the Umversit) of Manchester Estimates of when 15 minutes had elapsed 
during a 20 minute PD period were significantly longer for Maudsley 
Personality Inventory (MPI) defined extraverts chan for introverts sup- 
porting the authors expectation (Reed 8 Kenna 1964b) The eight (of 
28) subjects reporting depersonalization experiences during a 26-60- 
minute PD experience were reported to have significantly lower MPI 
Extraversion scores (Reed X. Sedman 1964) 

Zuckerman et al (1966) also reported a variety of significant cor 
reisii&ns a! AJJXJPJ DrjXe SarxaJ inirot-ersiim {& i) and Maudsley Extra 
version Scales with verbal and psydiophysiological responses to 8 hour 
SD and 8 hour stimulitional control conditions 

The data from prolonged SD and PD siudies summarized in Table 
9-2 fail to show much relationship between MMPI Si scores and endur 
ance If anything long staying subjects were slightly higher on mtrover 
sion scores although it is doubtful that many extreme scorers were 
present in the relatively healthy subject samples used 

Thus the data relating introversion to deprivation tolerance are 
unclear at best The significant findings reported favor the extravert as 
more tolerant although the study in question indicated that (reminiscent 
of the psychopathic subjects of Grunebaum Freedman and Green 
blatt (I960) cited above) the extraverts more readily violated the cxperi 
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mental restrictions— e g , against movement— and may thereby have di 
mimshed the severity of the conditions 

F/efd Dependence 

The work of Witken et al (1954, 1962) has shown that individuals 
\ary in the relati\e extent to which they depend upon external \isual 
cues, as opposed to proprioceptive experiences, in perceiving spatial rela 
tions At the two extremes of perceptual orientation, the field dependent 
person relies mostly on the visual cues and the bod) -oriented (field 
independent) individual bases most of his perception on internal cues 
This typology (for simplicity, body and field types) is measured by reac 
tions to a rod frame task pitting visual against proprioceptive cues in 
making judgments of the vertical, by a figure drawing task, or by speed-of 
response in perceiving the figures embedded within visual displays 

The body field perceptual mode has been of interest to a number of 
investigators of behavior in isolation Because most deprivation situations 
rather effectively obliterate the visual cues basic to their perceptual mode 
the field-dependent subject would seem to be especially deprived in 
isolation Because interoceptive cues usually remain (in varying degree) 
in die deprivation situations, the more bodily oriented subject may un 
dergo a milder degree of sensory impoverishment (Of course, it is con 
ceivable that individuals placing a great premium upon either external or 
rntemal cue sources might be more disrupted by an environment altering 
more balanced ') ,nd, " dua!s "*<« Perceptual tn.egrauons are 
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nornie activation dunng SD is evidenced in nonspecific GSRs and greater 
EEG evidence of central nervous system activation Adrenaline and nor 
adrenaline secretions did not differ however The field-onented subjects 
were less accurate in their somatosensory discriminations initially and 
the difference was more pronounced post experimentally Four of the 
12 field subjects demanded early release as compared with one of 1 1 bodily 
oriented subjects Discomfort scores were somewhat higher in the field 
group and predominantly anxious emotional states were ascribed to 10 
of 12 Reid subjects but to only 2 of the 12 bod) subjects Anger prevailed 
in 9 of the body subjects and only two of the field subjects 

Clearly the field dependent subjects exhibited greater anxiety 
toned actuation than did body (or middle mode) subjects in 2 hour SD 
Yet one cannot help but wonder whether giving shock and attaching 
electrodes just prior to isolation might have fostered an apprehension 
contributing to this effect But here as m most of the studies reviewed 
there was no less-deprived control as a baseline to tell us whether the 
effects seen necessarily required the SD environment The Duke research 
ers are careful in (heir statements of attribution but it is easy for others 
to confuse the inferential status of behavior observed in SD with be- 
havior due to SD 

Use of the Duke experiment as a point of departure for discussing 
the possible influence of nondepnvation factors in studies of isolation 
tolerance is not intended as a singling out of this study for particular 
criticism The authors hav e deliberately kept the subject in a high degree 
of uncertainty about the nature and duration of the experiment and seem 
to feel that this uncertainty produced effects similar to those obtained in 
experiments of much longer duration This may be true in result if not in 
cause But for the researcher interested in predicting effects more clearly 
attributable to depntatton it might be well to distinguish such factors as 
realistically based concerns fear of the unknown attempts to obey instruc 
tsons not to sleep etc along with cumulative exposure to the restricted 
sensory environment Many investigators seem to be striving to minimize 
apprehensions (e g Leiderman 1962 Zuckerman et al 1966 Smith fe 
Myers 19G6) One of the later Duke studies in fact showed that subjects 
given further information (e g nothing at all will happen to you ) 
tended (p < 12) to show fewer nonspecific GSR fluctuations than did 
subjects in the high degree of uncertainty instruction detailed above 
(Culver Cohen Silverman & Shroavonian 1964) Interestingly enough 
from mspecnon of the figures in this report there seemed to be little or no 
perceptual mode differences in either instruction group and there was no 
mention of preexperimental shock tolerance determinations 

Information of various sorts can realistically serve to frighten sub 
jects A number of deprivation studies in recent years have appraised the 
possible influence of suggestive instructions and nonverbal cues in elicit 
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mg deprivation like phenomena (eg Kandcl, Myers 8. Murphy, 1958, 
Jackson K Kelly 1962, Reed, 1962, Rossi, Sturrock, 8. Solomon, 1963, 
Murphy, Myers 8. Smith, 1963, Myers Murphy, 8: Terry, 1962, Orne 8: 
Scheibe, 1964, Zuckcrman 8: Cohen, 1961b, see also chapter 3 of this 
book) It is now widely accepted that such influences can occur, but it does 
not follow that their magnitude is such as to * account for" deprivation 
phenomena Perhaps just as important is a growing literature whose 
message is that when instructing subjects "no news is bad news in the 
sense of * inflating indices of stressful deprivation symptomatology (Cul 
ver, Cohen, Silverman, 8. Shmavontan, 1961, Leon 8. Amlioff, 1965) Evl 
dent in many recent studies is the giving to the subject of some plausible, 
low key rationale (eg, this is a study of relaxation) This middle road 
tactic is to give some structure to the subject in a matter of fact and open 
manner rather than (I) suggesting imjiending doom or (2) nurturing 
apprehension by ominous silence Sleep restriction is also tricky A study 
by Davis (1959) found a physiologic patterning ' characteristic of ‘anticipa 
uon among college students placed for 50 minutes in SD as compared 
to those in light and sound This may be an apprehension effect or as 
suggested by Stem (1964) the "instructions given to the subjects requiring 
them to stay awake may have constituted a relatively difficult task for 
those receiving reduced stimulation Difficult as it obviously is to con 
tro , minimize, or partial out these extraneous sources of reaction to 
eprivation, t c need to do so should be kept in mind when reviewing 
(or planning) isolation studies For example many shortterm studies 
profubu sleeping and provide jamng wake up reminders to the sleeping 
ubject Possibly a great deal of the stress effects of short term isolation 
may be due to such aspects as apprehension and fighting to stay awake 
Lao e rT er ’ “ 1,krf> tlm P CTSOna '»y «°uld interact with these 
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Embedded Figures Test scores with the various criteria of reaction to an 
8 hour SD (and isolated but stimulated control) treatment were few body 
oriented subjects manifested fewer GSR fluctuations and less impulse 
reaction r 

Thus se\eral studies of the role of perceptual mode in reactions to 
short term deprivation are unclear in composite Although undoubtedly 
a concept associated with many characteristic modes of responding it is at 
least questionable whether present evidence about varying reactions dur 
ing deprivation is a Function of the impoverished environment as dis 
tingiushed from for example preservation of apprehension Even at that 
the present findings are inconsistent but perhaps favor the candidacy of 
the bodily oriented subject as potentially more tolerant of deprivation It 
will be interesting to see findings from prolonged duration studies in 
winch such initial apprehension effects would probably dissipate 


Sensation Seeking and Activity Needs 

There is evident among less tolerant deprivation researchers a grass 
roots movement away from many of the established personality measures 
and concepts Certainly negative reinforcement lias supplied motive 
power as indicated in the literature discussed so far But there are posi 
tive roots as well in the profound influence that optimal stimulation 
concepts have exerted upon psychological thinking of the past decade 
(Hebb 1055 Leuba 1955 Mahno 1959 Berlyne i960 Fi sle & Maddi 
1961b) Tlie pioneering perceptual isolation experiments at McGill of 
course had a primary role in stimulating the homeostatic theory that 
intermediate levels of stimulation are most supportive of organized be 
havior and are sought by the organism (Hebb 1 955) It is then but a 
small step to seek individual difference measures of need for (or preferred 
levels of) environmental stimulation Much attention of late has been 
given to developing and validating sundry measures of change seeking 
sensation seeking and various activity needs One branch of this en 
cfeavour is the work of jifadcfi (f'Sotf and Afadcfr Prupsc and FehAvsgw 
(1965) on TAT measures of the need for variety which lias provided 
techniques yet to be used in deprivation experiments Another measure 
of the need for variable stimulus input is the Change Seeker Index 
(CSI) (Garlington 8- Shimota 1964) 

Zuckerman holm Price and Zoob( 1964) have reported development 
of a Sensation Seeking Scale (SSS) designed to quantify the construct 
optimal stimulation level Their technique was to select forced choice 
items on the basis of item difficulty and factor loading from an initial 
item pool pertaining to preference for extremes of sensation for the new 
and unfamiliar for irregularity for enjoyment of danger and thrills and 
so on SSS scores were significantly correlated with field independence 
(Embedded Figures Test) from which it was concluded that SSS tendency 
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is not a measure of impulsivity, but a measure of sensitivity to internal 
sensations SSS scores among females were associated with volunteering 
for an SD experiment, although (lie same was not the case in a male 
sample (Zuckerman Schultz, &. Hopkins, 19G7) 

The Sensation Seeking Scale has been used in several studies of 
deprivation and immobilization Although SSS scores were not correlated 
with interview and ISQ measures of symptomatology or indices of affect 
change in 8 hour SD and social isolation groups (Zuckerman et al , 19G6), 
significant associations were found with movement in both groups (and 
with heart rate variability in social isolation) In a subsequent 8-hour ex 
periment by Zuckerman, Persk), Link, and Basu (J968a), SSS scores were 
related to affect changes Unreality Stress and 17 ketostcroid measures in 
the condition of confinement with another subject, but little association 
was found with the same criteria within SD and social isolation condi 
tions Amount of listening to a boring stock market report, as a measure 
of stimulation seeking after 8 hours of SD was not related to subjects 
SSS scores (Smith & Myers 1966) A more encouraging result, perhaps 
affirming its relevance to movement was a finding by Zubek (196G, per- 
sonal communication) that the mean SSS score of 1G subjects enduring 7 
da>s of immobilization (but undeprived in other respects) was significantly 
h 7 l ^ 3n lliat ° f ® quitters' Yet, no relationship was found 

by Zubek (1966, personal communication) between SSS and endurance of 
a) PD Thus, a soundly constructed instrument to appraise sensation 
seeking propensities has had a spotty record to date as a predictor of 
deprivation tolerance 


The approach of this reviewer and his colleagues Smith, Murphy, 
Jo inson an ot ers at HumRRO and NMRJ has been to seek measures 
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tmty need was slightly but significantly correlated with Thrill Seeking 
and Sociability 6 

Since the five life style measures were derned from an item pool 
given in the Way SD experiments at HuraRRO it was possible to ex 
amine each scale with respect to (!) volunteering for the SD experiment 
anti (2) the ability to endure 6 day SD Three of the measures were s lg 
nificnntly related to volunteering Volunteers were lower on DQC Phobia 
and Activity need but higher on Thrill Seeking (Myers Smith fL 
Murphy 1967) This thnil seeker as-volunteer fits with some of the lit 
erature on the volunteer (eg Schubert 1964) and with the SSS findings 
for females Note also that Activity and Thrill-Seeking scores behaved in 
opposing directions confirming the separation of the two (High Thrill 
Seekers sought but high Activity subjects avoided participation ) Among 
the somewhat screened volunteer group 94 subjects entered SD of whom 
S3 completed the 6-day isolation Two of the life style measures showed 
significant (one tailed) relationships with endurance Early release sub- 
jects had higher scores than 6-day subjects on DQC Phobia and on Thnil 
Seeking In effect then high Phobic scores successively characterized the 
nonvolunteer and then the nonendurer suggesting a more powerful rela 
non to SD tolerance in a (hypothetical) population not limited to volun 
leers On the other hand Thnil Seekers more frequently opted for the 
experiment but exhibited less staying power once in the SD environment 
The latter effect has a flavor similar to the HumRRO 4 day SD findings of 
higher Pd and Ma MMPI scale scores for ihe early release subject (Table 
9-2) and the preliminary NMRJ result of higher Ma scores for the non 
enduring subject in 7-day SD A lucid discussion by Quay (1965) of the 
psychopathic personality as pathological stimulation seeking’ also seems 
most relevant 

Research on acuvity need measures has continued at NMRI To 
understand better how the five measures and other measures of sensation 
and activity needs might interrelate a factor analysis has been run on a 
set of 28 scores from 95 Navy enlisted men subjects These unpublished 
findings now being replicated produced five orthogonal factors tenta 
lively labeled Sociability Cognitive Complexity Thrill Seeking Horry 
and Vigor Tactor analysis output is of course conditioned by us input 
But most interesting was the separation of Thrill and Vigor The latter 
factor was anchored by liking of contact spons and Activity need 
(HumRRO) and thus seems to have a healthy energy cast The Thrill 
factor showed high loadings for ihe CSJ Thrill Seeking (HumRRO) 
Kipms Insolence scale Zuckerman SSS Lykken (sociopathy) scale and the 
Ma and IR scales of the MMPI The sociopatluc flavor of tins grouping 
is obvious Factors Sociability Worry and Cognitive Complexity were 
straightforward although the latter has received little attention in dep- 
rivation research other than some measures of intelligence and the work 
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of Suedfeld (1964a) on integrative complexity, indicating among other 
things that more integrativcly complex individuals rate 24-hour SJ> as 
more “stressful.” Incidentally. Zuckerman's SSS, true to its origins in a 
diversity of items, had appreciable loadings on Thrill, Vigor, and Cogni- 
tive-Complexity factors. This affirms its claim as a general index, although 
the significant correlations between SSS and the enumerated elements of 
the Thrill factor suggests that it may measure aspects of impulsivity after 
all. The HumRRO activity scales loaded heavily in the obviously appro- 
priate places. The working hypothesis of the NMRl researchers is that it 
may be useful in predicting tolerance to distinguish and measure various 
facets of an individual’s preferred life style which result in differentiated 
input. Broadly interpreting the findings just described, persons may 
receive more varied input as a function of (1) how complexly they per- 
ceive a given environment; (2) how extensively they engage in interaction 
with others; (3) how vigorously and energetically they behave; (4) how 
actively they pursue thrilling or dangerous experiences; and, much less 
clearly, (5) how prominent a role is played by anxious ruminations. In 
any event, a profile of measures developed along these lines has played a 
prominent part in our attempts at NMRI to predict tolerance of short- 
term and prolonged deprivation durations. 

In summary, a number of new measures of stimulation seeking and 
activity needs have been developed, which seem particularly pertinent to 
deprivation tolerance. A Sensation-Seeking Scale (SSS) has correlated with 
some measures of behavior in short-term confinement, but most notably 
with failure to endure prolonged immobilization. Of a loosely related 
group of five “activity” measures. Thrill Seeking was associated with 
willingness to volunteer for but inability to endure 6-day SD. In addition, 
"phobic” dislike of confinement conditions was associated with reluctance 
both to volunteer for and to remain in prolonged SD. Measures of these 
types, rather closely linked to the deprivation concept itself, appear to 
have promise for tolerance prediction. 

Early -in-lsolaiion Predictors 

If measuring sensation seeking and activity needs represents a step 
toward greater conceptual approximation of the deprivation situation, 
one can go even further in this direction by seeking estimates of early 
response while in the deprivation situation itself. Strictly speaking, early- 
in-isolation reactions are not true predictors in that they do require im- 
mersion of the subject in the restricted environment. However, any 
promising findings from such studies could well guide the creation °f a 
brief isolation situation (even a “waiting room” setting) as a context for 
measuring potential tolerance Cor extended deprivation. Because many of 
the early behasior studies have employed the criterion of endurance, 
much of the material was briefly touched upon in the preceding section 
on tolerance criteria. 
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i ofim A bnrf .““f ' fr ° m the PrinI: «on laboratory (Vernon S. McGill 
I960) reported a clear cut association (p < 01) between time spent using a 
viewing box anti esentual success in enduring 3-day SD Nine subjects 
destined to complete tins period ofSD clocked a mean of just IS seconds 
viewing a dimly lit geometric pattern within the first 24 hours of SD as 
compared to an a\erage of 183 seconds for six subjects who subsequently 
requested early release Other data demonstrating the negative association 
between staying power and early stimulition seeking in the auditory 
modality has come from an NMRI experiment (Smith Myers X. Johnson 
19G7) In this study boring stock market reports were available to subjects 
for 1 hour periods on each of days I 4 and 7 of an SD condition SD 
subjects selected to listen significantly more than live m the laboratory 
control subjects with the magnitude of the difference increasing with 
time Day I listening times (about 6 hours after isolation began) were 
significantly associated by test (p < 05) with endurance times in SD 
Nine of 11 subjects remaining less than 4 days in SD scored above the 
median on day 1 listening 4 of 8 subjects remaining 4 but not 7 days 
scored high while only 7 of 21 subjects remaining 7 days had high listen 
ing scores Thus the two studies showed that the extent of utilizing visual 
and auditory stimulational sources early in isolation was inversely predic 
uve of endurance in multidiy SD 

Another state measure of behavior m deprivation is gross motor 
restlessness In one HumRRO study (Smith Murphy 8. Myers 1962) of 
4 day SD restlessness indices during (lie daytime period of day 2 were 
strongly associated with likelihood of enduring 4 days Upon median 
splitting restlessness rate measures it was observed that 15 of the 18 early 
release subjects but only 5 of 23 maximum enduring SD subjects showed 
high degrees of restlessness (p < 001) Further evidence of the inverse 
bearing of restlessness upon endurance was the correlation of — 62 
(p < 02) between the two measures within the group of 18 early release 
subjects Interestingly enough there was no relation of day I restlessness 
to endurance which the authors attributed to the rather widespread sleep- 
ing on the part of SD subjects during the initial period of isolation 

In another HumRRO experiment (Murphy Hampton & Myers, 
1962) estimated time passage was inversely Jinked to endurance of SD 
Subjects estimating a greater elapse of time after just 4 hours in SD (thus 
those for whom time seemed to drag ) were more likely (p < 025) to be 
unsuccessful in completing 4 days of SD The 25 early release subjects 
overestimated the 4 hour interval by 3 7 hours whereas the 23 long staying 
subjects overestimated an average of I 1 hours Moreover in a finding 
parallel to that for restlessness degree of overestimatron wnhm the early 
release group correlated significantly (r - - 43 p < 05) with number of 

hours endured . 

Several more recent studies have shown subjects tlai!) reports of 
affective state to be predictive of whether or not the subject will endure 
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the prescribed period of deprivation. Higher SubjcctivrStresv Scale (SSS) 
ratings (Kcrlc fc BialcV. 195R) were made by subject* on day* preceding 
dicir early release than by subjects who eventually endures! mult id* J 
isolation. Sucii was the outcome in a 7-day PI) experiment (AuM * 
Schuttc, 1966). in a 7-day immobilization study f/nbek, 19Ma). and in 
the just completed 7-day SD study at NMR1. Tims, elevated ‘'stress 
feelings rather early in deprived confinement seem symptomatic of low 
endurance capacity. 

In summary, a series of multiday deprivation exjjcrirnent* have im- 
plicated several behavioral states early in isolation as indicative of even- 
tual noncmlurancc. Greater stimulation seeking propensity (visual or 
auditory), elevated day 2 restlessness, greater overevtimation of time 
passage, and higher subjective stress ratings all proved to l>e measure* 
which quite accurately forecast early departure. The strength and cogency 
of these findings rank very high in the literature on deprisation tolerance, 
although unfortunately they arc of little practical value in any true pre- 
diction effort. 

Other Variables Affecting Tolerance 

This final section will consider anticipatory states, during- 
deprivation activities, repeated exposure, anti baseline physiological states 
in relation to isolation tolerance. With the exception of the latter, these 
important topics deal with experimentally or procedurally induced states 
of potential relevance to an individual's deprivation tolerance, rather 
than with personological state measures as discussed in the preceding sec- 
tions. 

Anticipatory stales. Evidence of somewhat ‘'stressful” apprehension 
of deprivation situations has been obtained in several studies. In each of 
two HumR.RO studies (Myers, 1964b), Subjective-Stress Scale (SSS) ratings 
from subjects soon to begin 4-day SD were significantly higher (p < .10; 
p < .05) than those of subjects just assigned to the normal activity control 
condition. The magnitude of this apprehension effect, however, only 
tended to predict eventual early release (p < .10; p < ,20). Nor was sub- 
jective stress at the time of the volunteering decision related to later 
endurance scores in SD. Zubck and Schulte (1966) have also obtained evi- 
dence of SSS apprehension of PD. the degree of which was not related to 
completion of 7-day PD. Thus, although the subjects in these experiments 
registered clear-cut elevations in subjective stress with the approach of 
isolation, these anticipatory reactions did not reliably signal their en- 
durance potential. 

Suggestibility as a subject trait was studied by Camberari (1959) in 
relation to tolerance for water-immersion SD. Volunteer graduate stu- 
dents, later grouped on the basis of their composite suggestibility scores, 
were required to read reports of sensory isolation experiments before 
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immersion m a Lilly lype tank for an indefinite period Most clear-cut teas 
the result that the more suggestible subjects remained significant^ longer 
in the tank (p < 01) It was also tentatnelj concluded that the suggestible 
subjects produced more regressne phenoroem and were more tolerant of 
them than were nonsuggestible subjects Tlie latter subjects tended to be 
more threatened by disturbances in body schema and more concerned 
about intellectual control Thus the subjects most responsne to carious 
tests of suggestibility appeared to haie responded quite differently to SD 
(and in wajs reminiscent of pnmarj process lolerators of Goldberger 
and Holt) It ts not entirely clear whether tb e SD reactions of suggestible 
subjects conformed more dosely to expectancies induced by the pre-SD 
information or whether suggestibility as a perxonahf) measure may hire 
more independently influenced response to isolation 

Suggestion ns experimentally manipulated expectancy is a topic too 
extensive for renew in this context There is little doubt that implicit ind 
instructional sets on the part of the subject can influence Ins readiness to 
report various deprivation like phenomena particularly during the brief 
experimental periods usually studied Unfortunately there is little data 
to indicate how varrous sets might influence basic deprivation results nor 
how set might interactively modulate the results of tolerance prediction 
studies That is it is conceivable that a given j^ersonahty trait-eg mam 
fest anxiety lev el~may relate more strongly to tolerance under one jnstrtir 
tional set— eg one provoking anxiety-than under another instructional 
set 

The role of expected duration of deprivation Ins been a rather ne 
glected research area An interesting expci-jmcnt by Franas (1961) exam 
ined endurance in a water immersion situation as a function of the factorial 
combination of duration and time knowledge Subjects were instnicterl to 
stay 3 hours or to stay as long as possible in combination w tth either being 
told nothing during immersion or being told the time every 20 minutes 
The interaction of instructional conditions was signifcant (p < 01) Sub- 
jects m die 3 hour group given 20 minute time signals almost invariably 
remained for the 3 hour actual duration whereas those attempting to stay 
as long as possible in the presence of these same signals lastetl an average 
of only an hour and a half \\ hen no time cues were given the duration 
goal groups were more similar and in the reversed direction Tims, time 
interval markers facilitated attainment of a dernue duration god (by 
assisting in self pacing t) but impelled staying as long as possible (perhaps 
by documenting the slow passage of time’) *quil numbers of male and 
female subjects were employed in die groups and sex of subject produced 
no significant general or interactive effects 

During isolation act" tty In addition to die various »tu he* varying 
method and degree of sensory restriction per sr several «u lies have aster 
Mined the effects of movement exercise and extern of behawwal tesnng 
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during the confinement period. Although in one sense methodological, 
they also bear upon potential means of increasing deprivation tolerance. 
In a 4-hour PD study in Boston, 9 subjects performing a large body move- 
ment on cue every few minutes were compared with another 9 subjects 
who merely moved their index finger on the same schedule (Courtney, 
Davis, & Solomon, 1961). Grossness of movement was unrelated to imagery, 
emotional responses to PD, and posttreatment cognitive performance, al- 
though the finger movement group experienced more frequent visual 
distortions. The study contained no nonmovement condition (and no non- 
deprived baseline), so it was not possible to evaluate whether or not both 
movement conditions were deviant from nonmovement during PD or even 


whether true PD effects occurred. The Manitoba laboratory has provided 
convincing evidence that physical exercise mitigates many of the effects of 
7-day PD (Zubek, 1963a). Subjects required to perform various physical 
exercises for about 30 minutes during each of 7 days in PD exhibited fewer 
impairments on 15 behavioral measures and a significantly smaller mean 
decrease in ocdpital lobe EEG frequency than was obtained for subjects 
in an otherwise identical “no-exercise” PD group. However, the propor- 
tion of subjects enduring 7 days in the two groups was quite similar, as 
was the low percentage of subjects reporting visual hallucinations. Thus, 
programmed movement during PD was an effective determiner of the 
magnitude of important PD effects, but not of endurance potential. In 
still another experiment by Zubek (1964b), the 7-day PD condition was 
made more severe by use of heavy gloves and the elimination of all testing 
intrusions. Similar to the results observed under a less severe deprivation 
condition (Zubek et al„ 1962), size constancy and incidence of visual hal- 
lucinations was not affected, and the percentage of 7-clay completers (75 
percent) did not change appreciably from the earlier (69 percent) value. 

n a brief summary of several experiments in a water-immersion ex- 
penment of indefinite duration, Schaefer (1964) has compared reactions of 
in peZ a i jeCW ™ th0Se ° f sbc sub i ecls given 4 weeks of training 
ZnZI T COnSl . ruct | * on and projective geometry. The trained group 
IcsTex nation time showed relatively 
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two 3 hour sessions (Pollard Uhr R Jackson 1963a) There were however 
significant reductions over sessions in each study m the number of words 
spoken and in many self report effects The consensus from longer term 
and more severe deprivation studies support the notion that subjects may 
adapt favorably to the reduced sensory environment over successive expo- 
sures For example Zubek et al (1962) state that three of four subjects 
found 7 day PD much easier to endure tlmn a previous 7 day penod of 
SD Similarly Ruff Levy and Thaler (1961) reported that most of their 
subjects participatmgm several deprivation experiments found each easier 
than the previous one Finally Suecifeld Vernon Stubbs and Karlins 
(1965) reported an impaired performance on an unstructured cognitive 
task after one day of SD This effect however disappeared when the same 
subjects underwent a second 1 day session a week later Most of the 
evidence is suggestive however and firm data on tolerance shifts and their 
possible interaction with personal trait factors would be of greit value in 
a realistic estimation of extended monoion y tolerance as well as to our 
conception of deprivation phenomena 

Baseline physiological stales Little information has been obtained in 
past researdi on the possible bearing of baseline measures of psycliophysio- 
logical states upon isolation tolerance The expense and difficulty of ob- 
taining data sufficient to the correlation nsk may be responsible for this 
gap Two recent studies from the Manitoba laboratory have yielded prom 
ising data on the relevance of baseline levels of catecholamines In the first 
experiment (Zubek R Sclume 1966) the prcisoJation adrenaline level of 
13 eventual quitters was significantly lower (p < 01) ilnn that of 18 sue 
cessful 7 day PD subjects Because the same effect was observed 2 days and 
6 months postisohtion this adrenaline baseline difference suggests that 
the isolation intolerant individual may be biochemically or constitution 
ally different from volunteers who can endure a prescribed penod of 
prolonged isolation No such finding was observed for noradrenaline 
secretion 

The second experiment (7ubek 1968a) examined catecholamine 
ami subjective stress reactions of 26 subjects undergoing 7 days of immobi 
lization without oilier sensory restrictions A lower adrenaline baseline 
prior to the experiment was again observed m the ten immobilization quit 
(ers but the results only bordered on statistical significance These bio- 
chemical differences in quitters and stayers in sensory restriction sellings 
suggest that the subjects may also differ in personality There was how 
ever no obvious parallel difference in scores from the Rorxhach WXfPl 
TJS and PPS in that no single personality score significantly different 
ated the PD endurance subgroups (7ubek R Schutie 196*") Tin* does not 
preclude the possibility that biochemical slate measures may mefuffy 
relate to oilier personality scores or patterns and aid in the process of 
defining personolog.c >J i>pes ill suited for monotonous isolation n.rse 
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initial studies certainly affirm the promise of considering biochemical state 
measures in future deprivation studies For example metabolic efficiency 
indices of sheer energy combined with activity need (and perhaps defense 
style) measures may pinpoint those individuals seemingly incapable of 
monotonous inactivity 


EVALUATIVE SUMMARY 


The research literature on personal factors associated with depriva 
tion tolerance is diverse and outcomes on the whole, arc disappointingly 
inconsistent. This is not altogether surprising in view of the wade pro- 
cedural vanations probable multiplicity of relevant predictors diversity 
of criteria employed, and the interactions of these considerations 

Procedural dtfjerences over studies are commonly cited as culprits 
whenever the results vary, but the ranges of these differences are nonethe 
less truly impressive 


1 Many techniques hate been used to limit sensory experience (bed confine 
ment, water tanks respirator confinement etc) 

2. Duration ot deprivation has vaned from a few minutes to many days and 
there ts evidence that duration strongly affects tolerance measures 
3 Subject sets induced by instructions and nonserbal cues bate probably suited 
considerably although by definition they are essentially undescnbable by one 
researcher to another- sets may well hase potentiating effects upon predicttse 


d Subject samples hase often been quite small relatise to the seeming sanabil 
hypotheses t lre d' ac d perhaps dooming to rejection many plausible 

5 ^tounuons of subjects haie suned over studies (eg sell testing money etc.) 
aid. unknown consequence, lor tolerance predreuon 

Ltohre??”" 5“' Pr ° bably h"" " hu ' el >' homogeneous on many per 
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2 The odds of attaining replicated outcomes each at comentional levels of sig 
mficance already an extremely comen at tv e procedure m one view becomes 
even smaller 

3 The failure of most studies to report even the direction of differences much 
less trends makes it impossible to seek low magnitude consistencies 

The tolerance criterion question looms large m a research area male 
mg progress by lifting one s self by the bootstraps Endurance time is a 
simple ftce talid tolerance measure used in most long term studies How 
c\er, it cannot be used in short term situations where few subjects request 
early release and it is wasteful of information in cases resulting in a 
dichotomy Short term studies must use other criteria c g visual imagery 
sundry discomfort indices affect scales etc which may or may not be re- 
lated to endunnee yardsticks m prolonged isolation Thus the various 
tolerance criteria used in the literature may well be unrelated with the 
obvious implje ition that their true predictors may be completely differ 
cm Even assuming that tolerance can be similarly measured in all studies 
there are still two basic questions involved in attribution of predictive 
relationships to deprivation (I) If under the conditions of a given expen 
ment tolerance scores arc not experimentally affected by impoverishment 
then by definition the SD environment is no more relevant to the phe 
nomenon measured than is the non SD environment (2) Moreover if the 
correlation of a predictor with the criterion within the SD condition and 
within the non SD condition are similar then it is also questionable 
whether SD has any more bearing upon the association than does the 
non-SD setting Virtually the entire tolerance prediction literature fails 
to meet these SD salience standards Future knowledge may reveal that 
much of our present information is totally irrelevant to SD in the two 
senses outlined Even to evaluate this SD salience in these respects re- 
quires that a tolerance criterion be applicable (1) to deprivation conditions 
of any duration (which endurance is not) and (2) to nondeprivatton base 
line conditions Meeting these requirements are several recently devel 
oped techniques such as the Isolation Symptomatology Questionnaire 
and several affect appraisal techniques which have also shown great prom 
ise as endurance-correlated barometers of deprivation reaction Note 
worthy too are recent findings that several distinctly different symptom 
patterns are each associated with poor endurance If we accept the view 
that a number of personality types may find deprivation particularly 
difficult it seems only reasonable to expect that each type may express 
las discomfort in a characteristic fashion clearer prediction outcomes 
may require examination of these more specific linkages 

Evaluation of the most promising personological correlates of dep 
nvation tolerance is a highly personal process Confessing at the outset his 
bias in favor of prolonged (or severe) experiments with sizable Ns and 
endurance as the tolerance criterion the author of this chapter would 
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highlight the following factors as most promising: (1) Effectiveness of cop- 
ing with primary process material was impressively related in the positive 
direction to endurance of prolonged 7-day PD (Wright 8: Abbey, 1965). 
The measurement technique stemmed from the conceptions of Holt (1956) 
and its experimental validation was partially successful for 8-hour PD in 
the studies of Goldberger and Holt. The concept employed seems very 
directly relevant to altered consciousness states and emergence of basic- 
drive-dominated experience in an environment ill-supportive of the more 
"rational'' thought processes. (2) Relatively rapid perceptual satiation was 
inversely associated with endurance in PD (Petrie, Collins, & Solomon, 
1958). (3) Lower baseline excretion of adrenaline was associated with fail- 


ure to endure 7-day PD in one study (Zubek k Schulte, 1966) and also 
tended to characterize subjects intolerant of immobilization (Zubek, 
1968a). (4) Relatively high Pd and Ma scores on the MMPI, high thrill- 
seeking scores, and high EPPS need Aggression scores have rather consis- 
tently characterized the early release subject in various studies of raultiday 
deprivation at the HumRRO. Manitoba, and NMRJ laboratories. Each 
of these measxires has shown consistency' rather than strength of rela- 
tionship Considered jointly, the findings suggest that the psychopathic 
personality, needful of impulse expression, "kicks,” and room to manipu- 
ate o ers, is poorly suited for the task of enduring inactive, nonstimulat- 
mg solitude. Certain biographical characteristics of the isolation-quitters 
in * amto a and/or HumRRO studies may be associated with this cluster, 
lounger subjects, more prone to TV-watching and smoking, but not read- 
.“If rclc,s<! - Rapid perceptual saUation and character- 

tically low adrenaline levels (requiring "pathological stimulation seeking" 

arousal?) already mentioned, may well be re- 
lated to this cluster also. ' 
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catecholamines— c g metabolic indices— may also prove of value in future 
research 

The potential value of multivariate analysts techniques in the study 
of deprivation tolerance deserves special emphasis Multiple discriminant 
function combinations of standard MMPI EPPS and TTS measures m 
the Manitoba studies yielded significant prediction of PD endurance in 
one stud) and in a replication (Wright R. Zubek I960) Robust prediction 
of tolerance to a degree having any real practical significance seems al 
most certain to be attainable if at all through some multiple factor tech 
mque It would be particularly interesting to see how a combination of 
the more individually promising measures might fare in future studies 
In any case the way to deal with complex problems is to respond 
complexly and analytically Perhaps no great improvements are in store 
for us in the endeavor to predict SD and PD tolerance But in the words of 
the contemporary social philosopher The future lies ahead 
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Clinical Sensory Deprivation: 
A Review of Hospitalized 
Eye-Surgery Patients 

C. Wesley Jackson , Jr. 


Although sensory reduction and other changes in stimulation accom 
pany many medical disorders and treatment procedures ‘ clinical sensory 
depnvation is not clearly defined Thus although some clinical studies 
have been explicitly identified with sensory deprivation, the relevance of 
others depends upon the judgment of the reader Studies of "clinical sen 
sory deprivation and other studies which might be so identified have 
included subjects in four quite different settings 

First, there are the following patients who are hospitalized people 
with eje disorders, orthopedic patients and others whose movements may 
be severely restricted by bedrest, casts, or traction, patients with commu 
ni cable diseases who are socially isolated for the protection of others, pa 
tients whose susceptibility to infection requires 'reverse isolation for 
protection from others, laryngectomy patients and those placed on voice 
Z;r ,en r^ neUr ° logICal d,sorders - and those who are confined for 
diJf.IT 11 rehab,I " aI,on Report for some of the above patients have in 
• Q ^F"'" C emo,lonal ffd behavioral experiences (ie. 

durmu iZ ’ a S Peared Slm ’ lar l ° tbose re P°«ed f or normal subjects 

TaZ„ ^u , .7 I St l ,d, “ 0tS ' nS °^ deprivation (Jackson fL Pollard, 1962 
mo!T, 95 8V ^ ^, , Kamky ' 1962 ’ Uld ™an, Mendelson, Wexler. 8= Solo- 
reported for oth 1 T SImilar a ppeanng experiences also have been 
■rid for heart su "ZZ’ and su rg“=il patients especially those hospital 
Se coZ Z,mbcr >f' 1 «»'”• ' 965) 

for many no'nhosniT 1 Set ! SOry f uncll oning is of course a major concern 
dtLrhave WenZ 'il' pe ° pk 35 Slud '“ °f ‘he bhnd and of the 

with sensory deficiency tZnupSZtZ "’Z P * CtlCal P rDblems associated 
^ cy po the specific effects of sensory deprivation 

torard, ^ ” hok P “t>l,c Health Service 

non. Iron, ,he uZlZ S‘S,Ts^l 'p'!” the many helpful .ngges 

w«t«n Rosen c University :KTOor y Deprivation Project School of Nursing Case 
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per se (Ashcroft L Hatley 1966 Roseimein 1966) People who have 
restrictions upon their movements or who are confined to bed those who 
ire unable to speak and those who have had amputations also experience 
significant sensory alteration In addition some people suffer loss of taste 
or smell as a function of the radiation treatment given for certain cancer 
conditions 

Third studies of clinical sensory- deprivation have included those 
m which social and sensory deprivation have been used to treat psychiatric 
patients (A 2 ima Vispo & Cramer Azima 1961 Cohen 1963 Gibby 
Adams $. Carrera I960) Fourth there have been studies in which subjects 
with medical or psychiatric problems have been used in laboratory mvesti 
gations similar to those employing normal people as subjects (Mendel 
son Siger &. Solomon 1960 Reitman & Cleveland 1964) 

The examples given above illustrate the extensiveness and hetero- 
geneity of clinical sensory deprivation It also is apparent that the phrase 
clinical sensory deprivation alone does not adequately communicate the 
sensory conditions for any specific group of people Furthermore the dis- 
tinction used tn this book between sensory depnvauon and perceptual 
deprivation is not sufficient A single patient may concurrently experi 
ence several alterations in stimulation including reduced amount or m 
tensity of some stimuli reduced patterning of stimuli increased intensity 
of other stimuli the addition of very new stimuli changes m the meaning 
of stimuli and perhaps oilier alterations as well These various alterations 
may differ for people within a single group and certainly will change for 
different groups of people and different situations Therefore one cannot 
meaningfully discuss clinical sensory deprivation in general terms but 
rather one must examine the sensory conditions for a particular group of 
people in a specific situation 

Moreover one must consider other important clinical variables 
which vary depending upon the medical disorder and the particular set 
ting For example are the effects of sensory reduction the same if the dep- 
rnation results from pathology of the sensory organs per se from a more 
general bodily chsorder from nonphysical factors such as eye patches and 
body easts or from a combination of all three? What is the influence upon 
the effects of sensory deprivation if the condition is acute or chronic tern 
porary or permanent? Do the self reported effects vary depending upon 
whether the subjects feel tint they are perceived as patients, as cripples as 
burdens or is productive members of society? What further clinical van 
aides ne present which might significantly influence the behaviors under 
study? Drugs toxic processes anxiety and surgical trauma are just a few 
of the many possibilities 

Although clinical sensory deprivation covers a lot of ground and 
offers many possibilities for worthwhile investigation the unique charac 
lerisucs of different groups and settings far outnumber tl.etr similarities 
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Within a single chapter, a reviewer has the alternatives of cither superfi 
cially covering many diverse reports or more intensively reviewing one 
particular area An additional complication is that the methodological 
inadequacies of many clinical reports are such that it often would be 
grossly misleading to merely give a brief description of the reported find 
ings 

The purpose of the present chapter is to provide an intensive review 
of one group of sensory deprived people, patients who arc hospitalized for 
eye surgery These patients are the ones most frequently identified with 
clinical sensory deprivation, and they have been studied over a period of 
many years It should be emphasized again that although the problems, 
procedures findings, and conclusions reviewed for reports of eye surgery 
patients will also have some relevance for other groups of sensory deprived 
patients an adequate understanding of those patients wall require inten 
sive review of each different group 


HOSPITALIZATION FOR EYE SURGEPY 

Patient! wtth a number ot different eye disorders ha\e been included 
in some report! but by far die most common are those with cataracts A 
smaller but still important subgroup in recent years are those with a de 
tached retina A brief description of these two conditions and their treat 
mentwtll be given For additional reference Vaughan, Coot, and Asbur) 
, pr ? a technral description of eye d.sorders and 

mcL m M,ll f <' %4) a !t »dy and discussion of people with cata 
for deuchedreima"^ UV “ ,n <,962) “P"* of surgery 
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Surgery for cataract is elecme and involves extraction of the lens 
from the e)e Surgical and associated treatment procedures have changed 
considenbl) over the years some of these changes may be related to differ 
ences between 1 m estigators reports (ZisUnd I9o8) Even present-day re- 
searchers may expect to find that surgeons differ about preferred treatment 
and that a given surgeon will adapt his procedures for different patients 

Gi'en the those variations a typical sequence for a prune patient 
might be as follows He dev elops progressuely poorer \ision in one or 
both eyes o\er a number of years and he has a succession of clinical con 
tacts as in outpatient The decision to operate is made at a time when 
\ ision in the to be operated eye is very poor or nonexistent and depend 
ing upon the physician when vision in the other eye is relatively poor as 
well There is usually a waiting period until a hospital bed is available 
following which the patient is admitted and operated upon the next day 
Surgery is usually conducted without general anesthesia During the pre- 
operative period the patient will receive varying amounts and types of 
explanatory information depending upon the physician die patients 
friends and relatives the hospital staff and odters 

Following surgery the patient will lie on his back in bed and will 
be instructed not to move or to move as hide as possible for about 8 
hours Subsequently he will be allowed to he cither on his back or on 
Ins unoperated side but not on his operated side On the first or second 
postoperative day he will be permuted to sit up and then to get out of 
bed for increasing periods of time The patient will receive medication 
which may include sleeping pills ind tranquilizers The operated eye will 
usually be patched for the duration of hospitalization The unoperated 
eye may be patched for varying lengths of time or it may be left un 
patched Hospitalization usually lasts from a week to 10 days Patients may 
have a private nurse or companion in attendance particularly for the first 
couple of days after surgery Vaughan Cook and Asbur} (1905) Hale lint 
when surgery is indicated for senile emmet improved vision results in 
over 90 percent of the cases It is not uncommon for a patient subsequently 
to have surgery on the other eye 

Surgery for Detached Ret no 

The rtnna or light sensitive portion of the eye it normally attached 
to the choroid For any of i number of reasons a tear may develop m the 
mull permitting fluid to enter and separate; the retina from the choroid 
Hus results in a sudden partial or total loss of vision m that eye Retinal 
detachments occur in men am! women and according to Vaughan Cool 
and Asbur) (1965) occur m both eves at different times in approximately 
2^ tierce nt of the cases I he average age of paticnfv wiih detached retina* 
is less than that for patients with cataract* Ji» two studies t! e average age* 
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for retinal detachment patients were 39 and 55 years as compared to 60 
and 66 years for cataract patients {Ziskind, Jones, Filante, 8. Goldberg, 
1960, Jackson &. O Neil, 1966) 

Surgery for detached retina imohes repairing the tear or tears in the 
retina, draining the fluid between the retina and the choroid, and reat 
taching the retina to the choroid It is estimated that surgery is successful 
in 70 to 75 percent of the cases Patients may require further surgery if the 
initial operation is not successful or if further detachments develop 

Retinal detachment is considered an acute condition Hospitaliza 
tion and surgery usually take place as soon as possible In the interval 
preceding surgery the patient usually is put to bed and wears patches or 
pinhole glasses over both eyes Similarly following surgery, both eyes are 
patched, and patches or pinhole glasses remain on throughout hospitaliza 
tion Hospitalization typically is longer than that required for cataract 
surgery In addiuon, the detached retina patient’s movements are more 
restricted Patients receive various medications and may or may not have a 
private duty nurse or someone else in constant attendance 


Relevance Jo Sensory Deprivation 

Although having surgery for a cataract or a detached retina is a com 
p icatc process involving many variables, the logical relevance to sensory 
epmation is apparent Reduction in visual stimulation occurs because of 
the eye pathology perse and because of the eye coverings Because patients 
vmh cataracts are usually elderly, some of them have some loss of hearing 
his is less true for the younger patients with detached retinas Because of 
rcstnctions placed upon movement, there is a reduction in bodily (somes- 
tuninrW !T * Ct,C ^ sl,mu ^ at,on Social isolation and reduced oppor 
iirvin ii ° r 13 ma ^ ^ s, S n, ^ cant deprivation variables depending 
h« th, 1 ::^ 0 ro °™ (P ma,c - or ward) which the patient 

nu* ; ,y l,05p " al !,afT ’ ,hc P rcwncc or absence of a pmate 

Zmon an , qU ' nCT '‘ S " ! ' r ° m [r,cnds and houses Recumbent 
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me, usual a„, , r“ P " a “I a " 3<:com P :1 ")‘"i! loss or familiar surround 
reliance o[ " ^ CU5,om3r ? form, of stimulation Tims .he 

to the esc , u ,c I ic/L,; Pn "" 0n IO ' ,C !ur R tr > Patients is not solely due 
sartablc, raI ier 10 a com plex group of sensory deprisation 
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pornnl 10 mainmn a historical perspective in reviewing these reports as 
well as consolidating their various contents Thus vve will first review the 
case reports b) three content categories Patient Behaviors Explanatory 
Variables and Prevention and Treatment Case reports and reviews will 
be presented chronologically Following this we will review the four more 
recent investigations 


CASE REPORTS AND REVIEWS 

Patient Behaviors 1 symptoms , experiences effects etc ) 

In this section we will review the patient behaviors which have 
caused concern among clinicians and which have prompted interest in 
clinical sensory deprivation One immediate difficulty is that the terms or 
labels which are used to describe and categonre various behaviors are 

often ambiguous and unclear Some have gone out of fashion and others 

have changed in meaning Consequently die behaviors presented in each 
cl, meal report will be given using the original author s labels together 
with the date of the report In addition to the behaviors perse, this section 

will include the frequency and time of occurrence sex age and diagnosis 

of the patients and relevant sensory depravation conditions 

Colrnan (1891) reported three cases one man and two women aged 
50 38 and 50 who were diagnosed as having syphilitic retinitis old 
choroiditis (and epilepsy) and retinal hemorrhage (together with pern, 
cons anemia) Although two of these patients were in bed no further 
information was given about deprivation conditions These patients had 
visual illusions and hallucinations which included seeing beetles with red 
eves on the bed a woman ,n red and on fire faces from the past and a 
blackbird perched on the bed Even though Colrnan distinguished be 
tween illusions and hallucinations (die woman on fire was a nurse dressed 
n an ordinary uniform) lie believed that there was no essential difference 
During a medical meeting at the turn of the century Posey (1900) 
reported about 24 cases of delirium Nineteen had cataract extractions 
three had iridectomy for glaucoma and the other two were treated for 
pve wounds The sex of the patients was not given but some information 
was imen about their ages Two patients were in their fifties nine in their 
sixties six m their seventies and five in their eighties The remaining two 
oatients were younger people who had received eje wounds All patients 
had both eyes pitched following surgery The delirium began with mental 
restlessness and rapidly progressed to hallucinations and ideas of persecu 
uon Delirium developed during the first 24 hours after surgery in tv.o 
Diuents during the second day for eight patients the third day for 
and the fourth day for nvo The onset of delirium was not noted for ** 
other six patients In the discussion following tins report reference 
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made to other e)e patients tv ho developed mental symptoms labeled 
maniacal delirium, dementia, and mental aberration 

kipp (1903) gave 12 case descriptions of patients on wards in e)e 
hospitals The) included nine men and three women, half of whom 
ranged from 35 to 50 )ears and half from 60 to 78 jears Six had operations 
for cataract, three for wounds, and one for glaucoma Two were treated 
medical!) for ulcers of the cornea Some of these patients were confined to 
bed and others were not One patient had both e)es bandaged, one had 
neither e)e bandaged and ten had one e)e bandaged At least four of the 
latter group, however, had poor to no vision in the unbandaged e)e Most 
of the patients were in lighted rooms and about three fourths were wnth 
other patients 


The mental derangement described for these patients ranged from 
mild to severe symptoms with subsequent suicide The 12 cases included 
instances of restlessness, sleeplessness, screaming fears that the nurses 
would hurt them, hearing rats and mice, hearing the sounds of small pox 
patients being taken out of the hospital at night, seeing snakes, lizards or 
imaginary specks escaping from the hospital, attacking a nurse, smashing 
windows and jumping out of windows Most of the sjmptoms developed 
between two da)s and two weeks postsurger) or postadmission 

Fmla) (1904) presented a single case, a 66-)ear-oId woman with cata 
racts on each e)e Both e)es were patched following her first surgery', and 
s e became -v iolently delirious She got up several times tore her bandages 
oft, and had to be restrained Her symptoms lasted several da)s and 
worsened at night During the same hospitalization she had surgery on her 
° er e)e There was some nervousness that evening, but none of the 
more extreme behavior which followed her first surgery Fmle) also gave 
an interesting statistic ‘Although I have had several cases of extreme 
enousness an unruliness after e)e operations, especially after cataract 
thC Pr t CC T g ,S lhe ° nly ° ne of oul and -° ul delirium of the 
° 1,C ° ngm " h,Ch 1 ha ' C had ,n 294 « 

fonurfmThi^ ,3) 376 “““■<»» which were per 

of thisttudvwl ln ' cot lh ' Unuersitj of Michigan from 1908 to 1912 Out 

worn™ or 3 ^'r TfZ a " d ,4S *ten men and four 

delirium The atera?- 0 ' VI' 3 ' po f ,ulatlon ’ "“e reported to hate had 
to 82 sears ^ ° ^ patients vs as 72 with a range from 53 

patchedTarwT " CT<: *" ^ and ptobablj had both ejes 

Kd UUM rf aU T 5 rCtCTI,:d ,hHe as cases of del. nun, 

IXlr* The,r W,a ' , ° r «•— becoming reslless, 

^t"n 2 audX , Un “ n ,' r0ll3We ’ 3nd getting out of bed. 

talking incoherent!*! -TbTn halluanatlons “king the patches off, and 

da )s after die bandages wer^appM^f fi & ° m "T' ^ h ° UrS '° Z 
pp ietl In five cases the delirium occurred 
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during the daytime in six during the night but in every case the symp- 
toms w ere more prominent at night (p H75) The symptoms dissipated 
for 7 of the 1 1 patients by the end of hospitalization 

Harbridgc (1914) studied a particularly elderly group seven patients 
all of whom in ere 80 years of age or older He followed these two men and 
five women during the convalescent period and reported very severe sec 
ondary effects which included becoming a complete physical wreck 
death acute mania and depression 

Bruns (1916) reviewed 603 extractions performed in one clinic from 
1893 until 1915 the interesting feature being that beginning in 1908 most 
patients were sent home immediately following surgery Most patients 
whether confined to the hospital or sent home had only the operated eye 
patched Those sent home were advised to rest in bed or m a reclining chair 
and to make daily visits to the clinic in the compan } of another person 
Cases in which vitreous subsance was lost from the eye chamber remained 
tn the hospital Of the 371 cases confined to the hospital between 1893 and 
1908 39 or approximately 10 percent were medical failures as contrasted 
with 18 or 7 percent of 232 ambulant cases treated from 1908 until 1915 
Medical failures included infection damage from accidents and all other 
physical complications In addition Bruns indicated that there were sev 
eral cases of postoperative dementia among the hospital pauents and none 
among the ambulant cases Dementia refers to what Parker (1913) called 
delirium or psychosis and in at least three of Bruns cases the patients 
killed themselves 

Brownell s (1917) complete review of cataract pauents seen at the 
clinic of the University of Michigan from 1904 to 1917 included those 
cases previously reviewed by Parker (1913) A total of 962 patients were 
included 01 0 men and 352 women of whom 30 24 men and 6 women 
had delirium Thus approximately 4 percent of the men 2 percent of the 
women and 3 percent of the total population had delirium Again the 
average age of the delirium patients was 72 with a range from 51 to 85 
years 

The main cardinal signs which should always be watched lor are 
increased irritability restlessness slight irrationalities of speech purpose 
less movements of the hands and incoherence (p 283) Brownell also 
included symptoms of disorientation ideas of persecution maniacal be 
havior visual and auditory hallucinations delusions and illusions In 19 
cases the symptoms began at night m 10 during the day and for one pa 
tient there was no information They usually began within 2 or 3 days of 
surgery with a range from the first to the twelfth day The symptoms usu 
ally lasted from 1 to 2 days Once again the range was great from a few 
minutes to weeks 

Fisher (1920) reviewed both the English and European literature and 
added that he had seen lour cases of delirium out of 200 cataract opera 
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tions He presented one case in detail, a 61 year-old man whose behavior 
was remarkably similar to some of the cases described more recently by 
Ziskind, Graham Kunmobu and Ainsworth (1963) During the eleventh 
night following a second cataract surgery, the patient became loud, tried 
to get out of bed, tore the restraining cords from his hands and took off 
the bandages from his eye After lie quieted down the bandages were re 
placed, and he soon became agitated again 


Finally he seemed to wake up and when he recognized those around him 
and knew he was in the ward he told the nurse he had been dreaming and was 
glad he woke up He then went to sleep and did not wake up until morning 
when he related the dream and stated that he must ha\e been insane He said he 
thought he was at a spiritualistic meeting where he w'as blindfolded and bound 
in such a manner that he could not mo\e and feared being killed He said that 
with one heroic effort he broke the ropes that he was tied with and then tore 
the bandage from the eyes and was going to jump out of the window when he 
woke up (Fisher 1920 p 743-746 with permission of the American Journal of 
Ophthalmology) 


The relevance of this patient s behavior to his dream is apparent, and it is 
this parallel which Ziskind has noted m his patients 

Lowe (1922) reported a single case of acute mania in an 82 year-old 
woman during the second night following cataract surgery She had not 
s ept the previous night and was wearing only one patch when she became 
noisy, violent, and unwilling to go back to bed This behavior occurred 
again the following afternoon On each occasion she was controlled by 
medication and there was no damage to her eye 

Another single case diagnosed as acute delirium following a cataract 
operation, was presented by Pfingst (1923) This 60 year-old woman had 
W , D r ng ^ th,rd ni 8 ht Mowing surgery she tore her 

ta, med ,D «« ° [ »**. Uaimed that someone 

JT t, her and Sald that the h ° us * " a5 on fire She subsided 

Uiarhehad a =l^ 8e '‘"J Hn0 ' ed fr ° m the “"opened eje Pfingst reported 
and that tin f”” * rec t" 3 ” acute mama following cataract surger) 
and *at these latter pat.ents dtd no. respond to hastng one pa.cE re 

seqn ™rmh£ 9 r 26) "" I,,eral ““ ‘" d “ded d.sturbances sub 

" ^ he ™ UrBCIy He “"eluded the follow. ng w.th re 

" d dlst “ rba ““ 'anes born the m.ldest 
permanent or maj end tnTalh 7™^"''™''°''"' TT ^ 

lie between th^v e ' ast ma J or ity of the cases however 

or without hallucinations ""(p'lTat He^dT^ dehnUm 

of women with cataract aoJwrn T added detailed case histories 
those previously described 3 " 8 " h,ch are s,mdar to a number of 



Crnlcol Semory D*prUcrt on A Review of Hoip laW Eye S U r g9r y Pol ent* 341 

Biiley (1928) reported an interesting variation in technique Rather 
than operating in a surgical suite, he extracted 26 patients cataracts either 
in their own homes or m their hospital bedrooms His purposes were to 
reduce the need to mote the patient around and to take adtantage of the 
patients familiarity with his surroundings His patients had both eyes 
patched for 5 days Of the 20 patients operated upon at home and the six 
in their hospital rooms he found that these patients were happier, easier 
to take care of and that there were no instances of cataract mania 

Preu and Gutda (1937) commented upon the loose usage of terms 
like delirium acute mann dementia and insanity They offered detailed 
case descriptions of four cataract patients, two men and two women aged 
67 74, 56 and 83 years. These patients had both eyes patched Three pa 
tients had special nurses, and all four patients had a psy chiatnc consults 
tion Within 3 days following surgery these patients exhibited a number 
of the usual symptoms which included being restless getting out of bed, 
expressing suspicious ideas being fearful and afraid hearing illusions 
and seeing objects anti scenes which were not present These experiences 
or symptoms were transitory lor three of the patients They were in good 
condition when disciiarged and were considered examples of psychosis 
with the further diagnosis of psychogenic panic The fourth patient had a 
history of pretious difficult) still hid symptoms when discharged and was 
considered psycliotic with the diagnosis of organic (senile arteriosclerotic) 
mental disorder The emphasis of this article was upon the need to make 
meaningful distinctions between different types of patients by employing 
a psjchiatricapproach 

Boyd and Norris (1911) were also interested in the diagnostic prob- 
lem 

Various authors ha\e disagreed sharply regarding some features of the syn 
drome and this lias been due largely to the fact that they were discussing different 
disorders Some of these observers were reporting cases of transitory delirious reac 
tions due either to emotional stress or a toxic process These psychoses were usu 
ally short in duration presented extremely disturbed and dramatic behavior and 
generally eventuated m recovery unless >ome fatal accident intervened The other 
authors were observing cases of senile dementia occurring in aged individuals with 
impaired central nervous systems the operation serving as the final precipitating 
factor (p 130 with permission of the Journal of the Indiana State Medical Asso- 
ciation) 

Boyd and Norns further illustrated what they meant by transitory dehri 
ous reactions by presenting the case of a 61 year-old «oman who had both 
eyes patched following surgery Tins case is similar to many of those 

already reuewed , , 

A more recent and quite frequently cued case is the one presented 
by Birtlet (1951) The patient was 84 years old partially deaf and hospi 
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talized for his second cataract surgery The report contained an extensive 
description of his many illusionary visual hallucinations ' This term 
was apparentl) used to indicate that the patient did not believe that these 
visual images were real, and that in some instances the things which he 
reported were distortions of stimuli m the room The visual phenomena 
took place when his operated e>e was patched and his other e)e was open, 
aldiough vision in this open e)e was ver) poor 

An EEG was recorded while he was seeing faces and people, and it 
showed no change from the previous record 

The visions seemed to be of two types— one that occurred on a blank wall 
or ceiling often consisting of people which he could displace at will by moving 
his eyes and the other of the nature of building of bizarre wire formations which 
he could not move or could displace only a few inches in one direction On mov 
mg his C)es away from the place where it was first seen it vanished (p 366) 


Tins patient did not have auditory effects but on one occasion he said he 
felt he was out of himself and in another bod), and on two occasions he 
described a sensation as if fluid were bubbling down the inside of his 
legs (p 368) 

A particular!) interesting aspect of tins case is that on separate occa 
sions lie was given 3 grains of sodium am)tal b) mouth 0 2 grams of 
mescaline sulfate b) mouth 2 ounces of whiskey in 3 ounces of water, and 
one half ounce of Eastons syrup m 3 ounces of water, the latter being 
used as a control for the first three tests There was no increase in visual 
phenomena following administration of the S)rup but each of the first 
hree preparations increased visual phenomena During the sodium am) 
perio a t loptre lens was put over his open e)e and the visual 
phenomena d, sappeared TI,,, procedure as a, repeated dunng the mes- 

aDne-treT'* i ^ %sIllle tfle h rcv,ous Msual phenomena initially dis- 
appeared other usual phenomena developed qt'tte soon 

lamed tilth rl ' ' re ? rh recent reports in tthtch resiesss is tie com 
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experiences smi.hr to the ones repor.ed m ihrs Itterature? There Ime 
been numerous case reports li> different physicians over a pertod of many 
years Discussions of such cases base usually led to mention of additional 
cases and these discussions base often implied that die phenomena occur 
often Surveys of medical records hosteler base indicated sery small fre 
qttenctes 3 percent or less Whether these survey results actually do den 
ate from svltat the authors of case reports have implied is uncertain It is 
clear howeser, that these frequencies are very much smaller than those 
nJuch will be renewed for liter investigations 

The experiences and symptoms obviously have included a wide 
variety of sensory cognitive emotional and motor behaviors ranging 
from the mild to the \ery extreme A host of diagnostic and categorical 
labels have been applied most of which are not very mealing and in 
some instances are quite misleading 

Some reported experiences occurred the day of surgery while others 
did not begin until 2 weeks later The first few postoperative days were 
the ones most frequently cited Experiences have started both during the 
day and the night although some reports indicate d greater incidence 
during the night The duration of experiences has varied greatly from 
those lasting a few moments to those extending beyond die period of 
hospitalization The majority however were reported as terminating 
prior to leas mg the hospital 

The patients have included both men and women and the ages 
given ranged from 35 to the eighties Most patients probably were over 
60 winch is typical of Uiose being hospitalized for cataract surgery More 
over some patients had additional medical problems and a few patients 
had severe problems 

Information about deprivation variables was often missing or in 
complete It vs clear that some patients had both eyes patched while others 
had only the operated eye patched Some were in lighted rooms others in 
darkness some alone and some with other people Most had restrictions 
placed on their movement and were required to remain in bed but again 
there was considerable variation 

ExpJanofory Vonob/es 

Most case history reports and reviews include the authors conclu 
sions about the causes of the reported behavior These conclusions are 
based upon the authors clinical experience and upon their reviews of the 
experience of others Thus although these conclusions have had impor 
tant clinical implications they ate subject to all of the problems of a 
clinical case history approach 

In addition these writers have been interested in explaining certain 
behaviors or sjanptoms which appeared as potential obstacles to normal 
recovery front surgery They have not been interested in studying sensory 
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deprivation variables per se Consequently, one does not find expenmen 
tal manipulation of variables but rather very complex heterogeneous 
clinical situations which contain a multitude of potential explanations 
Out of this context different clinicians have chosen a number of variables 
and have come to a variety of conclusions 

Finlay (1904) Thomas (1926) and Stoneqpher (1963) have argued 
that eye patching is not a significant cause of the reported behaviors while 
others have given it considerable importance (Bruns 1916, Pfingst, 1923, 
Greenwood 1928 Bruner, 1935, Weisman & Hachett 1958, McRae, 1964) 
Although there have been man) comments about the difference between 
having one and two eyes patched, the significance of this difference cannot 
be determined from these reports One important and somewhat neglected 
consideration is the amount of vision which patients have in their un 
operated eyes while the) are wearing single patches on their operated 
eyes Some of these patients were blind in the uncovered eye while others 
had quite useful vision The effects of visual deprivation from the eye 
impairment itself and the interaction of the degree of eyesight with patch 
mg also are unanswered questions 

Still another aspect of visual deprivation is the association of time of 
day to the reported behaviors Finlay (1904) and Thomas (1926) indicated 
that darkness is not required Colman (1894) regarded darkness as con 
tributmg to the indefiniteness of sensory impressions which in turn leads 
to illusions Weisman and Hackett (1958) who supported a sensory dep- 
rivation approach, and Stoneqpher (1963) who vigorously rejected it 
both indicated that the reported behaviors are more frequent at night 


Despite the fact that both eyes are covered the delirium is apt to be more 
severe at night This is the time when a hush falls on the ward and auditory cues 
vouch may have been respons.ble for alerting and orient, ng the pat.ent during 
e day are replaced by silence with an occasional whispered conversation and 
Uie soft sporadic sounds of the night Under these circumstances somewhat 
analogous to sensory depnvauon nm.nterpreut.ons may become delus.ons and 

Z w ? m ;r C( '' t,SmjnlHackc11 p 128a) with perm.ss.on 

of the New England Journal of Med, one) 

Stoneqpher (1963) gave more emphasis to the symbolic meaning of night 
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HirJin <Ki pp 1803) placet! tile responsibility for psychotic episodes 
upon homesickness TOomteil null the change from familiar surroundings 
to the strange conditions of the hospital This proposal mas not accepted 
by Finlay (1901) Bruns (1910) Thomas (192G) am! Bailey (1928) all sup 
ported the importance of familiar surroundings Their chief evidence itas 
an illeged reduction in unusual behauors when patients were operated 
upon in their own homes in tlicir hospual bedrooms or when they were 
allowed to go home immediately after surgery An important methodo- 
logical problem null this evidence is that patients at home probably were 
not as frequently ohsened by professional stall Although one would 
evpcct that the very extreme behaviors would have been reported to the 
physicians many less extreme or transitory disturbances may have been 
overlooked or tor reasons of social acceptance eten deliberately con 
cealcd 

Restrictions upon movement bedrest and the body positions while 
I)mg in bed hive not been explicitly proposed as explanations m the 
literature but their significance has been implicitly supported by frequent 
recommendations to get the patient up as soon as possible Both Allen and 
Ddlingcr referred to the significance of movement in discussing die 
presentation b) Boyd and Norris (1941) 

The importance of psychological stress and the variables contribut 
ing to psychological stress have been emphasized by many writers (Col 
man 181M Posey 1900 Thomas 1926 Boyd & Norm 1941) The 
reported sources of stress range from the discomfort of a too full bladder 
(Brownell 1917) to the accumulated conflicts and problems of an aged 
person which may precipitate a senile psychosis (Stonecypher 1963) 

It also is not surprising that considerable attention has been given 
to the following drugs and alcohol toxic conditions diseases and neuro- 
logical impairment Colman (1891) did not include cases m which he 
believed drugs or alcohol were influencing factors Posey (1900) Finlay 
(10(41) Fisher (1920) and Thomas (1926) ruled out atropine as die respon 
sible variable Parker (1913) dismissed cocaine and codeine as important 
for Ins cases Fisher (1920) also eliminated alcohol and Thomas (1926) 
stated that the anesthetics were not the causative factors 

\\ hat can be concluded about the influence of drugs? The above 
references do not begin to cover the gamut of medications which may be 
given to eye surgery patients Moreover die author of this chapter has 
worked with ophthalmologists who are quite convinced that the reported 
behaviors are a function of drug induced states The best which can be 
said at this point is that drugs have been frequently considered by clinical 
investigators and there is no evidence to support the contention that a 
significant number of the reported behaviors were caused by drugs Obvi 
ously some drugs can cause many of the behaviors described and perhaps 
some eye patients are so influenced But it is equally clear that many other 
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eye patients received the same drugs and no tintmnl behaviors were re 
ported Thus whether drugs arc a significant factor remains an important 
question 

Toxic reactions Insc been frequently considered and dismissed also, 
luit one can only conclude that known toxic reactions were not present 
The typical statement was that an analysis of the urine rescaled no ahnor 
mahtics (Parker, 1913, Brownell, 1917, Lowe, 1922) II) contrast, Finla) s 
(1901) case had a diagnosed toxic uremia and Thomas (192(5) concluded 
that some eases might be due to a toxic condition resulting from reten 
non of urea and other nitrogenous mctaliolic endproducts Most writers 
have regarded these as the exceptions 

A number of potential additional causes have licen considered dis- 
eases (Colman, 1891), neurological impairment (Mills R. Camp, 1905, Boyd 
&. Norris 1911) previous mental disorder (Pose). 1900. Thomas. 1926). 
alcoholism (Brownell, 1917). premorlnd personaht) (Weisman R. Hachett, 
1958), old age (Harbmlge, 1914, Bruns, 19IG. Brownell. 1917. Thomas 
1926 Greenwood 1928 Wetsman R. Hackett. 1958) and an insufficient 
doctor patient relationship (Wcisman R. Hackett. 1958) There is insuffi 
aent evidence to support the relevance of an> of these variables, but this, 
of course, does not rule them out 

The report b) Brownell (1917) is particular!) deceiving, and un 
fortunatel) it is frequentl) cued He survc)cd the records of 962 patients 
and concluded that in the 30 cases of delirium syphilis was not a factor 
ecause so far as our records go there were no positive Wasscr 

m f nn ^ JP 28$) This report did not include the percentage of patients 
w 10 ac Massermann tests, and there was no indication that the) were 
one routinely Brownell considered alcoholism important because '36 6 
percent of those having deliriums drank to a greater or less extent (p 
) Not only did he label all dnnkmg as alcoholism, but he did not 
report figures for the nondelinum patients Brownell considered age to be 
ZL™* T 3 " 1 ' anabIe because 1116 age of the del.num P a 

™ « hl1 ' *' a ' Crage ,or ,h= n °nJe]irii.m pat.cnu was 

important th ** * CT f nce " as not evaluated statisticall). and more 

nUme T\ d«fference probably consisted only of a few 
important °* tbe agC ran g e The a 8 e question is especially 

cataract patienrTd ° age co " t,nues to be cited as a cause of delirium m 
cataract patients despite the lack of any substantial supporting evidence 

Prevention and Treatment 

experiences and^F^” 151 *^ suggestlons for the prevention of disturbing 
such experiences Sol SUgg “J ,ons for treating patients who are having 
variables Some did ^ a ^ inet ^ CKi5 direaly involved sumulation 
ent ” mdireCt,y ' Vhlle ° ,hers Plained entirely to differ 
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Prevention Methods of prevention have included screening patients 
ahe-nd of time insuring their best overall physical condition preparing 
them psychologically maintaining familiar stimuli increasing stimula 
tion providing good nursing care and utilizing drugs 

A number of variables have been advocated for screening patients 
who would be likely to have postsurgery disturbances Harbridge (1914) 
adwsed against operating on the very elderly unless absolutely necessary 
Thomas (1926) indicated that previous episodes of delirium and the pa 
tient s attitude toward surgery were important indications of later difficul 
ties He postponed surgery if the patient believed that it would do no 
good that he would die etc Boyd and Norris (1941) also advocated evalu 
atmg the total patient and postponing surgery if the patient was emo- 
tionally upset Preu and Cuida (1937) evaluated patients with respect to 
previous psychiatric conditions and brain damage McRae (1961) also 
assessed the patient s personality adjustment in an effort to determine 
relative ego strengths and weaknesses The most explicit list of screening 
indicators has been offered by Stonecypher (1963) He stated that patients 
over 60 would be more likely to develop postsurgery psychosis if they 
were characterized by two or more of the following a history of marginal 
social adjustment a long standing disease a history of previous psychotic 
episodes in the hospital an appearance of frailty and helplessness status 
as an immigrant occupation of manual laborer and retired By contrast 
he gave the following as contramdteators an occupation m which one 
primarily works with ideas (eg lawyer banker etc) familiarity with 
hospital life previous experience m a similar crisis without psychotic 
episode and status as a very important person 

The need for the patient to be at his best overall physical condition 
was discussed by Boyd and Norm (1941) and probably was assumed by 
many other writers Thomas (1926) specifically advised a urinary examtna 
tion including a test for renal function and perhaps additional blood 
tests to determine nitrogen retention 

Preparing the patient psychologically has been considered espe 
dally important Thomas (1926) Preu and Guida (1937) and Boyd and 
Norris (1941) have all explicitly emphasized the need to explain the 
surgery in advance and to provide as much reassurance and support as 
possible Stonecypher (1903) advised against putting these patients m 
rooms with patients who base bad depressing medical histones \\ eisraan 
and Haclett (1958) emphasized the importance of the doctor patient 
relationship one of ns functions being to provide psychological and 
emotional support Of course many of the presurgery procedures and 
patient staff interactions hue the potential for providing support to the 
patient 

Preventive measures related to retaining familiar stimuli or to 
increasing the patient s familiarity with Ins surroundings have been fre 
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quently discussed Suggestions to operate in tlie patient's home or in his 
hospital bedroom are primarily for this purpose (Harlan in Kipp, 1903, 
Baile>, 1928, Bruner. 1935, Preu 8L Guida, 1937) So, too, are suggestions 
to send the patient home immediately after surgery (Bruns, 1910) or to 
admit the patient to the hospital 2 da)s in advance of surgery (Stone 
qpher, 1963) Stonecypher and others advised putting immigrants in 
rooms with patients who speak their language Other suggestions base 
included providing familiar foods for subcultural groups (Weisman &- 
Hackett, 1958, McRae, 1964), suppl)ing radios and allowing the patient 
to bring personal possessions from home (Stonecypher, 1963, McRae, 1964) 
Another method of maintaining and increasing stimulation is to 
lease the unoperated e>e uncos ered (Bruner, 1935, Boyd 8. Norris 19-41, 


Stonecypher, 1963, McRae, 1964) Stonecypher also suggested leaving a 
light on during the first couple of nights after surgery, a procedure which 
has been used from time to time b) many clinicians By contrast, an ear 
lier procedure was to put the patient in a darkened room (Brownell, 1917) 
Although many writers have testified to the particular importance 
of preventive nursing care, the specifics have not been vs ell delineated 
(Brownell 1917, Bruner, 1935, Preu &. Guida, 1937, Bo>d k Noms. 1941, 
McRae, 1964) In general, it has been advocated that the patient's ph)Si 
cal comfort be insured, that minor announces of any kind be eliminated, 
that the patient be given encouragement, and that he not be alone With 
respect to the latter, McRae (1964) and Stonecypher (1963) also suggested 
that a member of the famil) stay with the patient 

The final preventive measure to be considered is the use of drugs 
Brownell (1917) reported that for a time bromides were given to all pa 
lients m order to prevent delirium, but that this was not effective Preu 
n ui (1937) gave small doses of morphine and scopolamine follow 
ing surgery order to prevent pain Both Bo)d and Noms (1941) and 
, cRae (1964) warned that larger doses of sedatives should be avoided as 
they may precipitate a delirious state The use of drugs as a means of 
romZJd ,ati t,enl dmUrbmg have occurred will be 


m Suggemons hr treatment hare included some of the 
f ->r prerenuon Among them Here maintaining the 
physical health using psjchological support and reassur 
drSsTnrTa 'r P™'d.ng good nursing ire, and utilizing 

&lmaT/,«C C “ comb '™'on of method! has been emplojed 

treat™™ "h. S ’ an , d BO>d and Noms ('Mil specifically included 

health as a mea ' ' reCte<! 1 °' varJ improsing the patients general 

lioned'lhTuli of Th ° maS (1926 > and and Cu.da (1937) men 
.he use ol reassurance ahhough vsha, this consisted of ssas not 
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spelled pnl Boyd and Nonas (1M1) were somenhat more specific they 
advised tint tlie patients lucid periods be used to convince him of the 
unreality of Ins hallucinations and that all possible means be used to 
mcrease the patient s reality contact 

Several of the recommendations have resulted in increased sttmula 
tion One of the most frequently mentioned was that the patch from the 
unopented eye be removed (Brownell 1917 Pfingst 1923 Thomas 1926 
Greenwood 1928 Wilson 1931 Bruner 1935 Preu K Guida 1937 Weis 
man &. Hackett 19a8 McRae 1964) Boyd and Norris (1941) suggested 
using those forms of occupational therapy which did not require the use 
of vision Still another method which they ns well as Brownell (1917) 
sometimes used was to allow the patient to get out of bed The suggestion 
to send the patient home to familiar surroundings also increased mean 
mgful stimulation (Kipp 1903 Thomas 1926 Boyd fl Norris 1941) 

A number of w Titers have emphasized the importance to the patients 
of the presence of nurses or relatives (Pose) 1 900 Kipp 1903 Fisher 
1920 Thomas 1926 Wilson 1931 Preu & Guida 1937 Boyd & N orris, 
1941 Weisman & Hackett 1958 McRae 1964) Once again the nurse s 
actions were not well delineated but suggestions included attempting to 
arouse the patient as soon as the delirium started reducing discomforts as 
much as possible and restraining the patient when necessary to prevent 
him from hurting himself 

The most frequently cited treatment for experiences has been the use 
of drugs to relieve pain to induce sleep and to quiet or tranquihze the 
patient Chief concerns have been die type of drugs to use and the dosage 
to be emplojed Posey (1900) gave narcotics chloral and bromides. Harlan 
(Kipp 1903) advocated hypnotics in large doses Brownell (1917) agreed 
to the use of hypnotics and favored them over opiates such as morphine 
and codeine for treating delirium T! omas (1926) gave chloral bromides 
and large doses of other sedatives when the delirium was well under way 
Greenwood (1928) prescribed scopolamine and morphine for those deemed 
activel) maniacal Wilson (1931) mentioned that both sedatives and 
opiates were of value Bruner (1935) gave morphine m large doses for 
mania and indicated that paraldehyde had not been effective Preu and 
Guida (1937) t tmed against the danger that sedatives would produce 
toxic delirium in the elderly Where necessary they advised moderate 
doses of paraldehyde as a sedative and small doses of morphine and 
scopolamine for very excited patients Bojtl and Norris (1911) were also 
concerned that sedatives could produce delinum and warned d at small 
repeated dosages could produce toxic effects Stonecypher (l Of 3) aclnsed 
using paraldehjde as soon as the patient became disoriented 

Finally we shall consider M eisman and Hackcit s (1958) interesting 
approach which included several methods It should be noted that tl ey 
were called in as psychiatric consultants onl) for patients who were dis- 
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turbed upon admission or who were expected to have difficulty following 
surgery 

In this study the goal of therapy was not the relief of psychiatric symptoms 
by the systematic insestigation of conflict but the prevention and treatment of 
delirium by correction of faulty reality testing This was brought about in three 
ways A specific type of doctor patient relation in which the therapist could he 
accepted as an ally in mastering the stress of the operation and of the masking 
was fostered He supplemented the patients impaired vision by providing audi 
tory gustatory tactile and olfactory perceptual cues By repeated explanations 
encouragement and description he also supplied a conceptual framework to ac 
company the accessory perceptual reorientation Finally the doctor supported 
the functions of reality testing by concentrating on an area of the patient s life m 
which the ego had operated at maximum efficiency (p 1287 with permission of 
the New England Journal of Medicine) 


Although many methods of prevention and treatment have been 
proposed it is most difficult to evaluate their effectiveness Proponents of 
each method have sometimes been quite enthusiastic and have stated that 
in their experience a method was successful Once in the literature each 
method has been mentioned again and again in subsequent articles and 
reviews sometimes being stated with more certainty than in the original 
articles Probably few would disagree with the advisability of insuring the 
patients best possible physical health before surgery and attempting to 
maintain it after surgery preparing the patient psychologically ahead of 
time and later providing reassurance and support if disturbing experi 
ences occur maintaining good nursing care at all stages and so forth In 
spite of this general agreement there has been no investigation in which 
one or more of these methods were specifically related to preventing the 
evelopment of disturbing experiences or ameliorating them once they 
ia occurred Some may believe that the relationships are so apparent as 
not to require systematic verification but the present writer is not of this 

nersuation 


There has been more disagreement about the ads isabthty of leaving 
unoi^T T U ",P atched after cataract surgery unpatch, ng the 
eitliCT befnr dlsturb,n S experiences develop and using drugs 

his has been l” * experiences deselop The ssetght of opinion proba 
hd r npa ' t, “ ng bUt ,hcrc ha ' e b ™ numerous instances of 

more lieasils * Variety re:!sons earlier svriters probably relied 

rdeBnuelv a 7T 8S ,ho5e who ha ' e sported recently bn. tins 
is uelimtely a subjectise impress.on 

beliefs aboiu'the'r^ bave been °bsiously related to the sanous ssTiters 
o? scnsopTden r s“ S °' "'““"“"S exper.ences particularly in .he case 

potlua7caZs , ' 'T FOT °‘ her raeth0dS “ ,e relationships m 

P causes base not been so apparent In either case the effect., eness 
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of different methods rests upon individual clinical reports and an obiec 
tive evaluation awaits systematic researdi 


RECENT INVESTIGATIONS 


Four groups of investigators have conducted one or more studies and 
in some instances have published related theoretical and review papers 
Most of the subjects have been patients hospitalized for cataract extrac 
tion or for repair of detached retina These studies have the following 
advantages over previous reports (1) the group of patients to be studied 
was designated m advance and die incidence of unusual or disturbing 
experiences recorded rather than only reporting about patients who had 
experiences (2) larger numbers of patients were studied than in previous 
case reports (3) data were elicited by direct observation and from patient 
interviews rather than from clinical records alone as was true of previous 
surveys and (4) more consideration was given to the usual concerns of 
research methodology 

The above characteristics taken as a whole clearly separate recent 
studies from previous reports and the) contribute to the value of more 
recent findings Although it is important to note the improvements which 
have taken place u is even more important to recognize the serious 
methodological deficiencies in existing clinical studies The improve 
ments given above are so basic that they would simply be taken for 
granted in a laboratory setting As a whole the meihodofog) of clinical 
studies has been quite inferior to that of recent laboratory studies Some 
of these deficiencies will be mentioned in discussing specific studies and a 
subsequent section will include suggestions for methodological improve- 
ments 

Mount Stnat Hospital New Yack City 

Linn and his associates published two reports of their study (Linn 
et al 1 953 Coles S. Linn WoG) and one general review article (Linn 
1965) They studied 21 consecutive admissions to the ophthalmologic 
ward of a large cit) hospital These patients were admitted for cataract 
surgery anti most of them came from a home for the aged The 1 1 men 
am! 10 it omen ranged in age from 15 to 85 Tl.e median age wa> 75 and 
J8 were at least 70 years old 

Each patient had an electroencephalogram and a sodium amjtal 
lest upon admnsion in ordcf to determine organic brain dneaie Both 
eies Here patched from 5pm unit! II r >t on the night preceding mr 
eer\ and al II P't the p3Uent s orientation was tested Presumably the 
patches remained on until the patient wai mien tewed the following 
morning although there is some ambiguity about the length ol tlitr inter 
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\al Linn ctal (1955, p 282) stated "twenty of the patients were masked 
for a minimum of 12 hours during the night preceding the operation, 
while Coles and Linn (1956 p 112) reported for the same preopcntivc 
period * the patient was only masked for about ten hours 

Surgery was conducted with local anesthesia following which both 
eyes were patched Medication was gi\en for pain and for sleeplessness 
The patch was removed from the unoperated eye on the third postopera 
live day, except for those cases where it was remo\cd earlier in order to 
counteract restlessness It is not clear whether most patients had binocu 
Iar patches for a full 3 days or for between 2 and 3 days Similarly, the 
details of the data collection procedures were not gi\en but in general 
the patients were interviewed each day and the) were observed around the 
clock by their nurses Additional interviews were conducted with the 
patients friends and relatives 

Twenty of the 21 patients showed some alteration of behavior dur 
mg the period of hospitalization, such as changes in mood psychomotor 
disturbances delusions hallucinations disorientation and confabula 
tions (Linn et al 1953, p 282) Upon admission most of the patients 
were moderately anxious three were severely anxious, and one was dis- 
oriented for time place and person During the preoperative masking 
period ten patients exhibited anxiety, three to the extent that the masks 
had to be removed 


Eighteen patients showed some alteration in behavior during the 
postoperative period in which both eyes were patched The disturbances 
were considered mild for five patients and severe for 13 Nine patients 
ecame increasingly restless tore off the masks or tried to climb over the 
suleraih Six .pallets had paranoid delusions four had somatic complaints 
half C at \- tbree bad ' lsual hallucinations and two had auditor) 
disoneni at |° nS a 1 stlol 'ed spatial disorientation four showed temporal 
mZ ,h u ° Sh °" ed ,nCreaiCd anx,cl y Most pattents exlXted 

bZntZ° ne l ' d,sturtan «s and the disturbances usually 

Ocgan by the night of the day o[ surgery 

prosed TliZ Un0pera * ( ed e > e **** unpatched six patients quickly im 
^medmfZT Z dUaHy mer 48 h ° u ” but the disturbances 
Zier patients w P '' h ° had “""“"nt medical complications Two 

Cu mT marledly dmUrbed fo «o"->ng the unpatch, ng 
were abnZa re P° r " d ^ * a > the EEC or .he sodium amyral tests 

Two patients did nofZZe the' IT" 1 'Z abnt,miaI ,n on! y S1X a5 “ 
behasioral disturbances were m m,Ud U " as rc P° rted ,hat the 

tests were abnormal £l« '7 7' ,hme P a,le "“ '° r " h ° m h 0 '" 

nnal Cole, and Linn (19a6 p 1 12) lurther stated 

present ,n eighiren pm™” '"‘'defi"'' ^ "" r “‘ anJ ,he EEG 

P ent, A definite torrelauon appeared to exist between 
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bram damage and the development of disturbed behavior indicating that senile 
cataract could well be just one more manifestation of a more widespread and ex 
tensne degenerative process This factor of organic bram disease is probably of 
critical importance in explaining the high incidence of psychopathology in this 
group 


The relationships of incidence or severity of disturbance to age sex 
drugs and premorbtd personality were examined although no statistical 
tests were reported The authors concluded that the incidence of disturbed 
behavior was not related either to premorbid personality or to post 
operatise drugs and that the seventy of disturbance was not related to 
sex They did contend however that the seventy of disturbance was re* 
lated to age because ten out of die 1 1 patients over age 75 had severe 
behavioral disturbances as compared with three out of the ten under 75 

This study by Linn and his associates had several very good features 
Patients were evaluated upon admission which prevented confusing 
chronic disturbances with those which began during hospitalization They 
were observed and interviewed frequently which led to the detection of 
disturbances which otherwise might have gone unnoticed The effects of a 
brief period of patching were evaluated prior to the trauma of surgery 
and an attempt was made to use relatively objective measures of organic 
brain disease 

Nevertheless there were many problems in the methodology and in 
the reporting of this study which make some of the authors conclusions 
difficult to accept The presence and significance of organic brain disease 
is a basic issue In the body of the first report Linn et a] (1955) related 
the presence of brain disease to the seienty of behavioral disturbances 
but in the summary and in the subsequent report (Coles & Linn 1956) 
brain disease was related to die development of disturbed behavior Coles 
and Linn did not even mention seventy of disturbed behavior in connec 
tion with brain disease and consequently the reader probably would 
infer that bmn disease was found to be related to the presence or in 
cidence of disturbed behavior rather than to its seventy 


The relationship of bram disease to seventy of disturbed behavior 
rested on the measurement of both variables Seventy was deter 
mined by the criteria of persistence intensity and die presence of delu 
sional trends The reaction was considered persistent if it lasted more 
than 1 day and intense if it was readtl) apparent (Linn et al 1953, p 
282) No information was given about scoring reliability 

Bnin disease was diagnosed on the basts of either the EEG or the 
sodium amytal tests although once again this was not made dear by Coles 
and Linn (19a6) Linn et al (1953) suggested that the discrepancies m the 
results between die two tests were due to die tests measuring different 
aspects of brain function Another possibility ** low ' aI,d,t > f or 

reliability of either test 
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val Linn et al (1953 p 282) stated twenty of the patients were masked 
for a minimum of 12 hours during the night preceding the operation 
while Coles and Linn (1956 p 112) reported for the same preoperative 
period the patient was only masked for about ten hours 

Surgery was conducted with local anesthesia following which both 
e>es were patched Medication was gi\en for pain and for sleeplessness 
The patch was remosed from the unoperated eye on the third postopera 
live da) except for those cases where it was removed earlier m order to 
counteract restlessness It is not clear whether most patients had binocu 
lar patches for a full 3 da>s or for between 2 and 3 da)S Similarl) the 
details of the data collection procedures were not gnen but in general 
the patients were inters lewed each day and the) were obsened around the 
clock by their nurses Additional inters lews were conducted with the 
patients friends and relames 

Twenty of the 21 patients showed some alteration of behavior dur 
mg the period of hospitalization such as dianges in mood ps)chomotor 
disturbances delusions hallucinations disorientation and confabula 
lions (Linn et al 19a3 p 282) Upon admission most of the patients 
were moderately anxious three were seserel) anxious and one was dis- 
oriented for ume place and person During the preoperatne masking 
period ten patients exhibited anxiety three to the extent that the masks 
had to be remosed 


Eighteen patients shotted some alteration in behavior during the 
pos.operat.se pertod ,n vvh.ch both eye, ssere patched The dmurbances 
ere constdered mild for fise patients and severe (or 13 Nine patients 
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bratn damage and the development of disturbed behavior indicating that senile 
cataract could veil be just one more manifestation of a more widespread and ex 
tensive degenerative process This factor of organic brain disease is probably of 
critical importance in explaining the high incidence of psychopathology , n »} If , 
group * OJ 

Tite relationships of incidence or sc\ enty of disturbance to age sex 
drugs and premorbid personality were examined although no statistical 
tests were reported The authors concluded tint the incidence of disturbed 
behavior was not related either to premorbu! personality or to post 
operative drugs and that the severity of disturbance was not related to 
sex They did contend however that the severity of disturbance was re 
lated to age because ten out of the II patients over age 75 had severe 
behavioral disturbances as compared with three otit of the ten under 75 

This study by Linn and Ins associates had several very good features 
Patients were evaluated upon admission which prevented confusing 
chronic disturbances with those which began during hospitalization They 
were observed and interviewed frequently which led to the detection of 
disturbances which otherwise might have gone unnoticed The effects of a 
brief period of patching were evaluated prior to the trauma of surgery 
and an attempt was made to use relatively objective measures of organic 
brain disease 

^Nevertheless there were many problems in the methodology and in 
the reporting of this study which make some of the authors conclusions 
difficult to accept The presence and significance of organic brain disease 
is a basic issue In the hod) of the first report Linn ct a! (1953) related 
the presence of brain disease to the scirrity of behavioral disturbances 
but in the summary and m the subsequent report (Coles X. Linn 19af) 
brim disease was related to the development of disturbed behavior Coles 
and Linn did not even mention severity of disturbed behavior in connec 
Hon with brain disease and consequently the reader probably would 
infer that brun disease was found to be related to the presence or in 
cidcncc of disturbed behavior rather linn to us seventy 

The relationship of brain disease to severity of (listurtxx! behavior 
rested on the measurement of both variables. Seventy wav deter 
mined by the criteria of persistence imensit) and the presence of dehi 
sional trends The reaction was considered persistent if » htted more 
than 1 day and intense if it was readily apparent (Linn et a I p 

282) No information was given about scoring reliability 

lirmi disease wav diagnosed on the basis of either die 1-FO or die 
sodium amytal tests although once again this was not made clear by Coles 
am! Linn (19-.fi} l -nm et al <!<W) suggested D»i the discrepancies in the 
results between the two tests were due to the tests measuring different 
asjiccts of brain function Another posstbthfv would be low vahduy or 
reliability of either test 
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Due to the possible measurement problems and to the small number 
of subjects, it would appear that the reported relationship between brain 
disease and seventy of beha\ioral disturbance must be considered tentative 
at best Moreover, even if this was a valid finding for this sample, to what 
extent can one generalize from patients who were mostly drawn from a 
home for the aged 5 The incidence of brain disease in that group may be 
much larger than m the population of cataract surgery patients who do 
not live in institutions 

Another central issue is the effect which unpatching the unoperated 
eye had upon ongoing behavioral disturbances It is important that six 
patients quickly improved, but can one attribute the gradual improve 
ment in three patients over a 48 hour period to the unpatching because 
many ol these behavioral disturbances are only transitory anyway? More 
over, other patients continued to have disturbances or even developed 
new ones Thus the overall benefit of unpatching for this sample is un 
clear In addition, any evaluation of unpatching is ambiguous without 
information about the degree of sight in the unpatched eyes 

In their summary Linn et al (1953, p 289) stated, older patients are 
more apt to show disturbances Once again, there is apt to be confusion 
between incidence and severity of behavioral disturbance No data were 
given for a relationship between incidence or frequency and age, and all 
but one patient was reported to have some disturbance The data for 
severity of disturbance have been given Because all but three patients 
were at least 70 years old the * younger patients with the less severe dis- 
turbances were between 70 and 75 as compared with the older patients 
who were 75 to 85 This may or may not be a meaningful distinction, 
especially because it apparently was made after the data were examined 
rather than hypothesized in advance 

Coles and Linn (1956) concluded by offering eight clinical sugges 
tions thoroughly evaluate the patients behavior prior to surgery, where 
indicated use a trial period of patching prior to surgery to study the 
patients behavior, expect disturbed behavior when both the EEG and 
the sodium amytal tests are positive, when postoperative disturbance is 
expected, use four to six comeosclerol sutures when sucli sutures are used, 
leave the unoperated eye unpatched emphasize good nursing care and 
visits by friends and relatives, get the patient up early, and use sedatives 
sparingly Linn (1905) further advised reduce preoperative anxiety by 
careful preparation and, if necessary, early hospital admission, give a 
normal rather than a liquid diet postoperamely, discharge the very 
anxious patient early , and occasionally it is helpful io transfer a patient 
from a private room to a two- or four bed room Linn also offered a senes 
of suggestions when drug administration is necessary and recommended 
that overtly psychotic patients be operated upon under general anesthesia 
The latter apparently is not required for institutionalized psychotic pa 



Cl nfeal Senior, Depr vot on A Review of HoipElol zed Eye 5u ger, Pal entt 335 


tients Iioweier because Moses inti Volk (1965 p 451) performed 77 
ophthalmic surgical procedures upon 52 such patients under local 
anesthesia with little more nsh than one would encounter in a normal 
population 


Univers ty of Southern Cal fornia 

Next let us consider the studies by Ziskmd and his colleagues Zis 
kinds work is the most extensive clinical investigation to date and he 
roughly divided it into three stages Tirst lie published a renew of the 
literature (Ziskmd 1958) conducted a study of bilaterally patched pa 
tients (Ziskmd Jones, Filante & Goldberg 1960 Filante Goldberg Jones 
&. Ziskmd 1960) proposed a syndrome of related sensory deprivation 
symptoms (Ziskmd Graham Kumnobu &. Ainsworth 1963) and dis 
cussed some of the relevant problems and theoretical considerations (Zis 
kind 1964a) During the second stage Ziskmd studied the clinical effects 
of providing increased stimulation to eye surgery patients In the third 
stage he focused upon methodological considerations (Ziskmd &. Augs- 
burg 1962 Ziskmd 1964b) and upon a final review and summary of his 
total program (Ziskmd 19G5) 

Ziskmd and his associates published one report of their study of 
bilaterally patched patients while it was still in progress (Ziskmd Jones 
Filante & Goldberg 1960) and another report when it » as completed 
(Filante Goldberg Jones fc Ziskmd 1960) The first report included 88 
patients who were admitted to a large county hospital for cataract surgery 
and ten who were admitted for repair of detached retina These patients 
are further described in Table 10-1 Patients with cataracts had both 
eyes patched for 24 hours after surgery while those with detached retina 
had both eyes patched anywhere from 7 to 14 days before surgery and 
from 14 to 30 days after surgery The final report included 15 patients 
with detached retina and 159 with intraocular disease The latter group 
included 133 patients who had cataract surgery 

Data were collected through patient interviews and by direct ob- 
servation The authors reported the data m absolute numbers and per 
centages The present writer calculated Chi Square tests where appropriate 
in order to better review the findings These statistics were evaluated at 


the 05 level one tail 

Ziskmd Jones Filante and Goldberg (1960) found that all detached 
retina patients and 30 percent of cataract surgery patients experienced 
one or more mental symptoms including hallucinations disorientation 
and noncomphance behavior Noncompliance behavior consisted of sit 
ting up or taking the eye patches off contrary to the doctors orders The 
v (16 27) was significant indicating a different incidence of symptoms 
between the two diagnostic groups Tins difference held tip m the 
larger sample (Filante Goldberg Jones 8- Ziskmd 1960) where all 
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detached retina patients, 28 percent of cataract surgery patients, and SO 
percent of all those with intraocular disease (including the cataract 
surgery patients) had one or more mental symptoms The for detached 
retina and cataract surgery distribution was 28 60, and for the detached 
retina and intraocular-disease distribution was 26 66 Filante, Goldberg 
Jones, and Ziskind (1960, p 355) concluded, the frequency and seventy 
of mental symptoms were noted to increase with the length of the penod 
of bilateral patching ' The 1 ) also indicated that age was not an important 
factoT since the average age of the detached retina group was 40 as com 
pared to 62 for patients with intraocular operations Ziskind, Jones, 
Filante, and Goldberg (i960) merely attributed the greater incidence of 
symptoms in detached retina patients to the longer periods of patching 
Ziskind, Jones Filante, and Goldberg (I960) reported that patients 
who could not speak English, had hearing defects had a history of alco- 
holism, or had antecedent organic brain damage had a higher incidence 
of symptoms The data were presented in Table 10-1, but no data were 
given for organic brain damage The ^ (4 03) for those who could not 
speak English versus those who could, and the £ (7 43) for those with and 
without alcoholism were significant, but the ^ (61) for those with and 
without hearing impairment was not significant The latter £ was com 
puted again using only cataract surgery patients and it still was not sig 
mficant (92) Filante, Goldberg Jones and Ziskind (1960) did not discuss 
these variables 

Ziskind, Jones Filante, and Goldberg (I960 p 894) reported that 
' the incidence of hemorrhage during the penod of eye coverage was 5 

TABLE 10 1 Contributory Factors to Mental Symptoms in 
Patients Y/i»h Eyes Bilaterally Patched 


Detachment of Cataract 

R ettna Extraction 

Patients 

Patients With Patients With Without 



Mental Symptoms 

Mental Symptoms 

Mental Symptoms 


Ao Percent 

Ao 

Percent 

Vo Percent 

Total 

io loot; 

26 

100*1 

62 100*4 

hot Speaking English 

1 10". 

4 

15*; 

1 2*4 

Impaired Hearing 

3 30*; 

11 

42*. 

18 29*4 

History ol Alcoholism 

4 40". 

3 

12*4 

1 2*4 

Average Age 

39 rears 

60 

years 

60 years 
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limes as common in the group with mental symptoms as in the group 
without {Table 10-2) The £ (2 72) was significant, but if one included 
all eye complications during patching the ** (2 18) was not significant 
The x 2 for hemorrhage alone (4 27) and the f for all eye complications 
(3 31) using the larger sample of cataract surgery patients of Fdante, Gold 
berg Jones and Zishind (1960) were both significant Similarly, die 
(7 57) for all patients with intraocular operations was significant Thus 
although the percentages were somewhat deceptive the data did support 
the conclusion that e>e complications during patching were more frequent 
in patients with mental symptoms 

The greater incidence of mental symptoms in the detached retina 
patients attributed to the longer periods of patching was a provocative 
finding but one which must be examined carefully Perhaps the longer 
periods of pitching simply meant that data were collected over longer 
periods of time There certainly was no assurance in either report that 
the dun-collection periods were equal for die different diagnostic groups 
Furthermore even a valid difference in incidence of symptoms be 
tween detached retina and other diagnostic groups does not justify the 
conclusions that frequency and severity of mental symptoms increased 
with duration of bilateral patching or that age was not a factor These 
issues should have been evaluated with correlations for the data from 
single diagnostic groups 

The problem is that the authors did not treat the data separately 
for the different eye surgery groups There are too many differences be- 

TABLE 10 2 Surgical Complications in Cataract Extraction 

Stth Mental Symptoms Without Mental Symptoms 

(2 1 Patients) (59 Patients) 

tio Percent No Percent 


1 While Patched 
Hyphema 
Iris prolapse 
Flat Chamber 

II Post Patching 
Hyphema 
Ins prolapse 
Flat Chamber 

SOURCE Repnme't 
Amer } P* ye Alai 196' 


3 12% 

OO tram E ZisHnd H. Jone* ff Filao 
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tween the conditions for detached retina patients and those for cataract 
surgery patients to simply consider them all members of a bmocularly 
patched group Moreoser, because all detached retina patients had symp- 
toms the influence of alcoholism and not spealcmg English should have 
been tested upon the cataract patients alone When this was done for 
Ziskind, Jones Filante, and Goldberg (1960, p 894) does not appear justl 
X 2 (4 17) for not speaking English remained significant, but the one for 
alcoholism (2 19) did not It is unfortunate that Filante, Goldberg, Jones, 
and Ziskind (1960) did not discuss the influence of alcoholism, English 
speaking and hearing impairments for their larger samples 

A general criticism of both reports is the lack of methodological in 
formation For example, no information was given about observer or 
scorer reliability Similarly, although Ziskind, Jones Filante, and Gold 
berg (1960) indicated that some patients Here studied before patching 
and some Here repatched after discharge from the hospital, no data Here 
guen Based on available information, the following conclusion by 
Ziskind Jones, Filante, and Goldberg (1960, p 894) does not appear justl 
fled “Patients Here obsened, therefore, for the presence of mental symp- 
toms before, dunng. and after bilateral patching of their eyes, hence, each 
patient sersed as his own control ' 


Through observation, the authors concluded that the patients men 
tal symptoms frequently occurred during sleep or just upon awakening, 
that is during periods of reduced awareness This observation was re 
garded as an important finding, and it very much influenced their later 
svork 


Ziskind Graham, Kunmobu, and Ainsworth (1965, p S3I) reported 
a syndrome of six symptoms vvhidi occurred during sleep and other 
periods o reduced awareness, and which they proposed could be used to 
compare different sensory depnv at.on experiments ■ (1) Disturbances 

of perception, (2) | interference with goal directed behavior, (3) confusion, 
(5) and (6) restlessness They emphasized the 

importance of direct observation in order to isolate die above syndrome 
Disturbance, of perception included visual and other forms of 
imagery, of.en accompanied by brief movements The authors contended 
that thews images were not hallucinations because the patient knew they 
. " , The ,raa B cs ='*> "ere considered dreamlike but not dreams 

because they were associated with purposeful movements the content was 
, ml " :r ,han conceptual imagery predominated and fre 
quendy there were precipitating factors such as a full bladder One may 
or maj not wsh to accept these distinctions 

Interference with goal directed behavior referred lo the previously 
m n. oned noncomphance behavior Ii ,s imporlant lo note dial usu 
ally die patient did not consciously and intern, ona!ly lake off die eye 
patches get oul of bed etc It jus, happened 
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Contusion referred to very br.ef periods of disorientation i us, jally 

^“reqTent mo” men,, — "^'"purpose, os the 
The syndrome has not been used f ° r ^ by other in 

authors intended, but certain compon Jackson 8. O Neil, 

iest.ga.ors (Dayton, Traber. Kau man, ; Lposite of some 

1966) On the one hand it appears “ iroueb ireful observation and ques- 
behaviorsrvhichcanbedet^ed M^^ rf .^drome 1 
Honing On the other hand, what ll0 spn allied patients who 

Aren t many of these behaviors to restlessness, anxiety, and 

have relatively normal ( occurre nces Even the symptom 

increased periods of dozing appears rather commonplace 

of confusion as defined by these at PF ’ more with reduced 

Because the authors c ' ‘'"1^, one might ask if this is «» 
awareness than with sensory c P r however, certainly occur during 

significance Restlessness and anxiety, not Opinions are 

ate, states, bu, by definition ir , teased sleep, ^ 4) Probably 

mixed with respect to P er “PJ be ma de for confusion and non 

the best case for reduced awareness can 

compliance behavior , r _ me is that all six symptoms occur 

If die significance of the syndrome ^ rareness and 

together under a specific set of support this proposal need 

not under other conditions, .hen . he «' 1 ° illustrative. example, bu, 

^ - 

d “ ,0n z,sV,nd (1905, p 939) s,a,ed f"^ r y su'mubuon did no, appreem 
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means of eliminating them or both If increased stimulation was pro- 
sided in advance then one would expect that symptoms due to depma 
tion would not occur presided that the added stimulation (radios friends 
siting etc) truly replaced the depmcd stimulation (visual tactile etc) 
This brings up such questions as what is normal stimulation what are 
the baselines of stimulation for different individuals and how equivalent 
are stimuli from different sensory modalities (Jackson 196-1)? To rule out 
sensory deprivation as a direct cause of the reported symptoms on the basis 
that adding stimulation does not prevent their occurrence would also 
require answers to these questions 

If stimulation was added after the symptoms were in process as a 
means of eliminating them the situation becomes somewhat different To 
argue that the symptoms should be eliminated if sensory deprivation was 
the original cause overlooks the effects of the symptoms themselves A 
rough physical analogy would be that providing food does not neces- 
sarily overcome the effects of food deprivation The occurrence of mental 
symptoms has many effects on a person which in turn may promote fur 
tlier symptoms Possible effects include among others anxiety generated 
by the content of the experience anxiety generated by the process of 
having the experience and the implication that one is going crazy greater 
attention turned inward feelings of strangeness and alienation from 
other people loss of confidence in ones basic perceptual functioning im 
plied or explicit censure by those who regard the symptoms as a nuisance 
or who are afraid of them and so forth In summary although the present 
writer agrees with Ziskind that the reported symptoms may not be a 
linear function of sensory deprivation and also that reduced states of 
consciousness or awareness may be an important variable (Jackson &. Pol 
lard 1962 Jackson 1964) to demonstrate this by providing additional 
stimulation is a difficult task indeed 

Ziskind s methodological studies were reported in Ziskind and Augs- 
burg (1962) Ziskind (1964b) and Ziskind (196a) His purpose was to show 
the importance of the degree o! structuring in the instructions to subjects 
upon their reported visual experiences m one experiment and upon 
reported dreams in a second experiment In ihe first experiment 45 
normal subjects were asked to describe what they saw during a 10 minute 
period with both eyes patched Some subjects reported concurrently and 
others retrospectively Those reporting concurrently were divided into 
four groups I-IV which varied with respect to the degree of structure in 
the instructions and those reporting retrospectively were divided into 
five such groups I-V (Table 10-3) In the second experiment 16 normal 
subjects were asked to report their first imagery upon awakening in the 
morning They also were divided into four groups varying with respect to 
structure of instructions— I III IV &. V (Table 10-4) 
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TABLE !0 3 Imagery in 10 M n Binocular Patching Tesls 


De g , „o/S,roo,or,n S ConcW'ol Reports ReUospecU^R^ 

Subiecl Response Subject Response 


1 Description of visual fields E 7 

“Describe what you see z s 

in your visual fields in R B 
eluding changes and any ^ 5 S 

images should they occur ” § R 

C D 
F J 
R S 
S S 
95% H M 


II “Any images" 

“Describe any images 
you percc ve 


S Z 
E B 
G G 
75% D B 


HI Multiple choice G z 

“Report your thoughts L Z 

feelings images and 5 Z 

perceptions L K 


70% N B 


IV Experiences y 5 

“Report what you ex A R 

penence " R G 

62% B G 


S* 

s 

s 

c* 

c 

s 

s 

c 

s 

c 


s 

c 

s 


c 

c 

c 

s 

c 

c 


s 


V No Prior instructions 


D Z 
R L 
E B 
M J 


J G 
P B 
E R 
H S 
M L 
M B 
S S 
H B 


M S 
F J 
L G 


C L 
N P 
D P 
A B 


C 

C 

C 

C 

S 

c 


s 

c 


c 


25% 


•S - Simple imagery 1° 
and ncer"" 


SOURCE R.enn IT 

'*“«• v “' 6 - N " , ,,,, , nd (1964b) He concluded that 

Tables 10-3 and 10-1 are from o( reporle «j dream. «ere 
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means of eliminating them, or both. If increased stimulation was pro- 
vided in advance, then one would expect that symptoms due to depriva- 
tion would not occur, provided that the added stimulation (radios, friends 
visiting, etc.) truly replaced the deprived stimulation (visual, tactile, etc.). 
This brings up such questions as what is normal stimulation, what arc 
the baselines of stimulation for different individuals, and how equivalent 
are stimuli from different sensor)- modalities (Jackson, 196-1)? To rule out 
sensory deprivation as a direct cause of the reported symptoms on the basis 
that adding stimulation does not prevent their occurrence would also 
require answers to these questions. 

If stimulation was added after the symptoms were in process as a 
means of eliminating them, the situation becomes somewhat different. To 
argue that the symptoms should be eliminated if sensory deprivation was 
the original cause overlooks the effects of the symptoms themselves. A 
rough physical analogy would be that providing food does not neces- 
sarily overcome the effects of food deprivation. The occurrence of mental 
symptoms has many effects on a person which in turn may promote fur- 
ther symptoms. Possible effects include among others anxiety generated 
by the content of the experience, anxiety generated by the process of 
having the experience and the implication that one is going crazy, greater 
attention turned inward, feelings of strangeness and alienation from 
other people, loss of confidence in one’s basic perceptual functioning, im- 
plied or explicit censure by those who regard the symptoms as a nuisance 
or who are afraid of them, and so forth. In summary-, although the present 
writer agrees with Ziskind that the reported symptoms may not be a 
linear function of sensory deprivation, and also that reduced states of 
consciousness or awareness may be an important variable (Jackson & Pol- 
lard. 1962; Jackson, 1964). to demonstrate this by providing additional 
stimulation is a difficult task indeed. 


, “ eth | 0d0l0 S ical studies were reported in Ziskind and Augs- 

burg (1962), Ziskind (1964b). and Ziskind (1965). His purpose was to show 
the importance of the degree of structuring in the instructions to subjects 
upon their reported visual experiences in one experiment and upon 
reported dreams in a second experiment. In the first experiment 45 
normal subjects were asked to describe what they saw during a 10-minute 
penod with both eyes patched. Some subjects reported concurrently and 
7 h05C re P° n ' n g concurrently were divided into 
I-r UP V- IV ’ Vi 5 ,C ? Vaned wilh r “P«t to the degree of structure in 
rep ° r,in S retrospectively were divided into 
« l OUI ”; T (TabIC 10 “ 3) - In the *“" d experiment 16 normal 

mnmlnV^ , ‘° rep0rl ** fim ima S «y upon awakening in the 

"* 7‘!? f WCTe di ' ided int ° f ° Ur gTOU P s var Y* n S with rlpect to 
structure of instructions— I, [II, IV, g: V (Table , 0 4). ' 
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groups in Table 10-3, and included both concurrent and retrospective 
reports The resulting *= (3 15) was significant at the 05 level, one tail 
The Fisher's exact test was applied to the concurrent reports and to the 
retrospective reports separately Both were not significant Similarly, the 
Fishers exact test for the data in Table 10-1 (collapsing groups I R. Ill 
and IV S- V) was not significant Tlius the statistical analyses provided 
some support for Ziskmd s conclusion, but not as much as examining the 
percentages alone might imply 

Ziskmd (1965) essentially concluded that his research had shown 
that mental symptoms reported during conditions of sensory deprivation 
were primarily due to a combination of reduced periods of awareness, 
precipitating internal or external stimuli and methodological considcra 
tions such as the degree of structuring in the instructions Shurley (Zis- 
kind, 1965 p 945) discussed this paper and stated, * I can accept Ziskmd s 
conclusion as a serious partially testable hypothesis, but not more than 
that, Ziskmd s work has been insightful, stimulating, and often was ear- 
ned out under difficult circumstances One would have to agree with 

TABLE 10 4 Incidence of Dreams Reported on Morning Arousal 
in Relation to Type of Instruction 

Degree of structuring Incidence of dreans 

l Most structured 

“Write down presence or absence of 
dreams, reveries, or other images on 
first awakening " 

III Multiple choice 

“fte-ten-i ‘ft/in ViTSt -rietftak ■processes 
on awaking eg, your thoughts, 
feelings, perceptions, images, or 
dreams " 

I\ Experiences 

“Record the very first experience 
you note on awaking * 

\ No prior instructions 

“What time did you waken this 
morning 7 Did yon have any dreams 
reveries or images 7 " 

(Asked in afternoon ) 

SOURCE- Reprinted by petrel** on from 1 Tom* (Zd.) Rccerj 
Of V oL 6 \ewYoei. Reran Preu 1964 Pp 111 ng. 
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Shurley 1, owner, that Ztsktnds ptlbltshed data to date hate not been 
sufficient to support his conclusion 

Ziskinds work is import me for future clinical imestigations His 
significant findings haie included the following more mental sjmptoms 
or detached retina patients than for cataract surgery patients more men 
tal symptoms for those who could not speak English than for those who 
could and more mental sjmptoms for those who had a history of alcohol 
ism more eye complications during double eye patching for cataract 
surgery patients with mental symptoms than for those without mental 
symptoms and a relationship between the degree of structuring of the 
instructions and reported usual experiences for normal subjects Ztskmd 
has contributed a proposed syndrome of six mental sjmptoms including 
noncompbance b ehasjcr v-hich prevails}) had not been so identified He 
has emphasized the potential significance of reduced periods of awareness 
precipitating internal or external sumuli and methodological considera 
tions for the reported mental symptoms Both Ziskind s findings and his 
proposals should be incorporated into future research 


University of California, los Angeles 

Dayton Traber Kaufmann and Gunter (1965) compared bilaterally 
patched eye surgery patients with eye surgery patients who were not bj 
laterally patched The former were considered sensory deprived as com 
pared to the latter There were 41 patients 20 men and 21 women in the 
first group and 37 patients 20 men and 17 women in the second group 
They ranged m age from under 20 to over 65 and all were hospitalized on 
the same ophthalmology unit 

Patients were observed around the clock by their nurses and every 
nurse filled out an Eye Patient Rating Scale for each of her patients 
each day If one assumes that there were three shifts a day one would 
estimate that each patient was evaluated by at least three nurses each 
day This aspect of the procedure was not made clear 

The Eye Patient Rating Scale consisted of 13 patient self reports 
(eg frightened headache tired saw things that werent there) and 16 
nurse observations (eg slept during daj mcontinem restless diarrhea 
took bandages oil) It was not clear whether observnions iisuall}' were 
made before as well as after surgery A subgroup of ten patients however 
was obsened before during and after patching 

The authors reported more symptoms of behanoral disturbance 
for the bilaterally patched patients than for those not bilaterally patched 
more sjmptoms for women than for men more sjmptoms during the 
esentng than during the day more symptoms for those taking medication 
among the htnocularfy patched patients more sjntptomi for those not 
taking medication among tile patients not htnocularfy patched and in 
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the subgroup of ten patients more symptoms during patching than either 
before or after patching These results except for the time of day variable 
v , ere based on f analyses reported significant at the 05 level or less Eye 
patching (sensory deprivation) was considered a partial explanation for 
the behavioral symptoms 

Although the authors presented a number of important interesting 
comparisons the present writer is unwilling to accept their reported find 
mgs as valid The use of ** was inappropriate as the assumption of 
independence of observations was violated Each patient appeared in an 
analysis an unknown number of times depending upon how often he was 
evaluated with the Eye Patient Rating Scale In addition some sub- 
jects were included in both the group that was bmocularly patched and 
die one that was not Moreover the tables were difficult to interpret and 
the absolute differences between groups were often very small For exam 
pie Under the section nurse observes 1 9 percent more symptoms were 
noted for the bilaterally patched group of patients than were noted for 
the unpatched group and under the patient s reports were 1 2 percent 
more symptoms than for the unpatched group (Dayton Traber Kauf 
mann fe Gunter 1965 p 866) 

The above comparison was further complicated because the bin 
ocularly patched group included a disproportionately larger number of 
patients with detached retinas In addition the group not bmocularly 
patched presumably included patients with no patches those with one 
patch and good vision in the unpatched eye and those with one patch 
and poor vision in the unoperated eye 

The rating scale itself was extremely heterogenous including items 
such as seeing things which were not there and feeling tired both of 
which were treated equally as behavioral symptoms Moreover there were 
no data reported with respect to scoring reliability In summary there 
simply were to many serious methodological problems to accept the 
reported findings 


Core Western Reserve University 

The final research to be considered is that of the present winter and 
his colleagues Although tins work began with laboratory investigations 
the recent focus has been upon clinical studies one long range purpose is 
to better integrate the two approaches 

The first of a series of studies of eye surgery patients has been re 
ported (Jackson X. O Neil 1966) Seventy-eight patients who met seven 
criteria were included These criteria were subjects were private pa 
Hems hid eye surgery were 21 years of age or older were English 
speaking had sufficient hearing to be able to communicate verbally had 
their operated eyes patched for at least two days postsurgery and were 
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hospitalized at least six days postsurgery (pp 55-56) There were 59 men 
and 59 women whose average age was 63 years Sixty were hospitalized for 
cataract surgery, 12 for repair of detached retina, and 6 for other eye 
surgery 

Each patient was interviewed three times, once prior to surgery, 
once on the second postoperative day, and again on the sixth or seventh 
postoperative day In addition, the nurse who was designated as knowing 
the patient best was also interviewed Scripts were followed for each 
interview, and all of the data gathering interviews were tape recorded 
Further data also were obtained from the patients records The inter- 
views were transcribed and the patients sensory, motor, cognitive, and 
behavioral (noncompliance) experiences were scored according to the 
categories in Table 10-5 Scoring reliability was satisfactory 

Half of the patients had at least one experience 33 percent sensory, 

2 percent motor, 15 percent cognitive, and 26 percent noncompliance 
(Table 10-5) Almost all of the detached retina patients had one or more 
experiences (83 percent) as compared with 45 percent of the cataract pa 
tients (x 2 = 4 447, p < 05) 

Most visual and auditory experiences were structured rather than 
unstructured when scored according to Zuckerman and Cohen's dassifica 
tions (1964a) Most experiences were seen or heard clearly, and they were 
reported by the patients as * seen through their eyes or ‘ heard through 
their ears' as opposed to seeing or hearing them in their imagination 
When asked whether their perceptions were of real events, however, the 
patients reactions were quite varied Some believed that they had per- 
ceived real events at the time of occurrence but changed their minds after 
investigating or having others investigate Others persisted in the belief 
that the events were real or reluctantl) gave m to the persuasions of 
staff, friends or relatives Similarly the patients emotional reactions to 
their experiences were varied some being quite anxious while others re 
ported lack of concern 

The relationships between different types of experiences for the 41 
patients who had more than one type of experience are given in Tabic 
10-6 The negative relationship between thinking and noncomphant ex- 
periences was an artifact of the scoring system 

Experiences were coded for frequency duration, and time of occur 
rence Sensory and cognitive experiences usually occurred several times or 
frequently while noncompliance behavior was usually reported only once 
per subject Noncomplnncc mil sensor,' experiences lasted 'briell)" (a 
lets seconds to 20 minutes) while most limiting experiences luted longer 
(Inn 20 minutes Most experiences started b, the second postoperatlxc 
day noncompbance expertences tool place pr.martl, a, n,g >. wbde sen 
sor> anil cogninte ones occurred cither during the night or the da) 



3 66 


Experimental Find ngi 


TABLE 10 5 Number and Percentage of Patients Having One or 
More Experiences m the Total Sample and m the 
Cataract Versus Detached Retina Subgroups 

Detached 


Category ‘ 

Total 

N 78 

Sample 

Cataract 

.V 60 

Retina 

N=J2 


Chi’* 

P 


Number 


Number 

% 1 

Somber 

*1 



V isual 

19 

24 

10 

17 

7 

58 



Auditory 

13 

17 

6 

10 

\ 

33 



Body Touch 

8 

10 

2 

3 

5 

42 



Smell 

1 

1 

1 

2 

0 

0 



Taste 

0 

0 

0 

0 

0 

0 



\ isual & Auditory 

8 

10 

3 

5 

3 

25 



\ isual & Body 

4 

s 

0 

0 

3 

25 



Auditory £ Body 

S 

6 

1 

2 

3 

25 



\ isual & Auditory 









& Body 

3 

4 

0 

0 

2 

17 



1 or More Sensory 

26 

33 

14 

23 

9 

75 

10 017 

<05 

Motor 

2 

2 

2 

3 

0 

0 



Cognitive 

12 

15 

7 

12 

4 

33 

2 146 

NS 

Noncompliance 

20 

26 

14 

23 

5 

42 

0 915 

N.S 

Sensory £ 









Cognitive 

10 

13 

5 

8 

4 

33 



Sensory £ Non 









compliance 

8 

10 

4 

7 

4 

33 



Cognitive £ 









Noncompliance 3 

4 

1 

2 

2 

17 



Sensory £ 









Cognitive & 









Noncompliance 3 

4 

1 

2 

2 

17 



1 or More 









Fxperiences 

41 

52 

27 

45 

10 

83 

4 447 

<.05 
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TABLE 10 6 Phi Coefficient Correlations Between Types of 
Experiences for 41 Patients with One or More 
Experiences 


Type of Experiences 


Visual £ Auditory 

21 

NS 

Visual & Body 

at 

NS 

Auditory & Body 

32 

<05 

Sensory & Thinking 

27 

NS 

Sehsory & Noncomphance 

- 47 

<-05 

Thinking & Noncomphance 

- 31 

<05 

Visual & Thinking 

48 

<05 

Visual & Noncorapliance 

- 42 

<05 

Auditory & Thinking 

02 

NS 

Auditory S. Noncomphance 

~ 01 

NS 

Body & Thinking 

09 

iVS 

Body & Noncomphance 

14 

NS 

SOURCE* Reprinted by permiss on front C 1 


Jeffries !E< J ) Disturbances t it sensory input In 

nursing practice and research 


on maternal and child nurs ng Columbus Ob o 

Rosa Labotator rs 1966. Pp 

54 69 


Patients with cataracts were compared with patients having detached 
retina on a number of biographical sensory, and acttuty variables Re- 
sults significant at the 05 level indicated the detached retina patients were 
younger (55 vs 66) more of them had their unoperated eyes patched and 
for greater time periods they had better vision prior to surgery as deter 
mined by records of visual testing they rated their functional vision 
higher they had less hearing impairment when rated on a three-point 
scale they evaluated their own functional hearing higher, and they were 
detained in bed longer thus having greater restrictions upon their move- 
ments 

Further comparisons were made between cataract patients who had 
one oi more experiences (N = 27) and t it iract patients who were reported 
to have no expenences (N = 33) No significant differences were found for 
biographical variables or for those physical variables (eg temperature 
elev itions blood pressure irregularities urinalysis results eic) and drug 
vari ibles which could be determined from the hospital charts and records 
Similarly there were no significant differences for the duration of confine 
mem to bed the number of patients m the room or ratings of activity 
Ca tar ict pmenis with experiences evaluated their own functional 
he tring lower than those without experiences and they tended to be rated 
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as having more hearing impairment Somewhat paradoxically patients 
with experiences had better uncorrected vision m their unoperated eyes 
and were more likely to have their unoperated eyes unpatched 

An assessment was made through interviews and records of the nurs- 
ing staffs awareness of the patients experiences They were definitely 
aware of 41 percent of the total experiences scored and of 54 percent of the 
patients who had these experiences In some instances patients had con 
cealed their experiences from the staff 

Further findings were reported with respect to nursing actions and 
researdi methodology which will not be detailed here In summary Jack 
son and O Neil (1966 p 68) concluded 

Some of the present findings support a sensory deprivation explanation of 
the reported experiences while others do not In support of sensory deprivation 
detached retina patients had greater visual deprivation and more restricted move 
ment than cataract patients Also most experiences started by the second post 
operative day or during the period when visual deprivation and restricted 
movement are greatest Furthermore cataract patients with poorer hearing were 
more likely to have reported experiences than those with better hearing Other 
findings fail to support sensory deprivation There were no significant differences 
between the cataract patients with and without reported experiences on social 
isolation restricted movement or most of the other sensory variables Most expen 
cnees except for noncompliance behaviors were as likely to occur during the day 
as the night Moreover cataract patients with experiences were more likely to 
have their unoperated eyes unpatched and to have better vision than the cataract 
patients without reported experiences Some pauents reported similar ot analogous 
expcnences dunng previous hospitalizations and even some under relatively nor 
mal circumstances (with permission of Ross Laboratories) 

In a subsequent report suggestions were made for the care of eye 
surgery patients who may have disturbing experiences (Ellis et al 1968) 
The focus was upon recommendations for determining whether or not pa 
items are having experiences and for helping patients to cope with such 
experiences rather than upon prevention The discussion included the 
following patient concealment of disturbing experiences cues for elicit 
ing such experiences the use of probing questions emotional reactions 
accompanying experiences the mutual importance of patient staff dis- 
cussion the significance of patient expectations pitfalls to be avoided 
potential barriers to further patient staff communications and the use of 
reassurance and repeated orientation 

FUTUPE RESEARCH 

In spite of voluminous case reports and a number of recent studies 
many of the basic questions remain unanswered What is the significance 
of the reported experiences for the patients and for the staff? Are those 
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experiences which are merlooUd by the staff unimportant, or are they all 
the more important? What do the experiences mean to the patients? We 
know that many patients have them but holy frequently are the expen 
ences truly stressful? To what extent is stress due to the content of the 
experience to the implication that one might be going insane or to the 
fear that further damage has been done to the eye? 

What causes these clinical experiences? Is it sensory reduction perse, 
a significant deviation from a person s optimal stimulation, or perhaps 
an altered state of consciousness induced by sensory reduction* What ts the 
influence of physical variables drugs and the many other potentially 
powerful variables found in a hospital situation? Moreover, what accounts 
for the great variability of responses found among patients? Considerable 
variability is also a characteristic of experiences reported for laboratory 
subjects (Jackson L Pollard 1962) 

How can one predict which patients will have experiences and how 
can one help patients cope with them once they occur? How important 
are age personality, and other person al iambics? Can disturbing expen 
ences be prevented or at least can the patients reactions to the expen 
ences be influenced? For example what would be the effects of systemati 
cally informing patients ahead of time about the possible development of 
such experiences? Would such information frighten some patients reas- 
sure others who later developed experiences or perhaps even increase die 
incidence of experiences’ 

The questions above by no means exhaust the relevant clinical issues 
Furthermore with the advent of more objective more replicable labora 
tory findings the opportunity may anse to test these findings in die dim 
cal setting and to develop appropriate applications 

Methodological suggestions for future clrmcal research might read 
like a primer of research methodology Better research design more appro- 
priate statistical analyses clearer reporting of procedures and findings and 
replication of results should be taken for granted Clinical investigators 
should be especially conservative about assuming a causal relationship 
between two variables just because they occur together at the same time 
This alone has led to many misleading conclusions The above is written 
with tlie full realization that employing good research practices in a hos- 


pital setting is ofien very difficult ami usually requires great cooperation 
from the many different people who contribute to the patients welfare 
There are three topics of special concern defining the dependent 
variables selecting mediods of eliciting die data and the need for com 
pansons between groups The operational definition of the experiences 
under study is crucial There is no good system to date Psychiatric termi 
nology is often very misleading (eg psychosis hallucinations) and by 
contrast the common denominator approach (eg reported visual sen 
sations ) is undtfltrcmmmg and inadequate Some new conceptuaj ap- 
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proach whidi will permit meaningful relevant distinctions and which 
will be sufficiently objective for both clinical and research purposes is 
required 

Selecting a method of eliciting the data is also crucial Relying on 
clinical information from the hospital charts alone is extremely hazardous 
for research purposes Direct observation and questioning while the ex 
periences are taking place probably elicits many experiences which other 
wise would be overlooked and has the potential for better determining the 
impact the experiences will have upon different patients On the other 
hand continuous direct observation for research purposes is very expen 
siv e and in the past has been of unknown reliability In addition the 
presence of the observer may either facilitate or inhibit the reporting and 
perhaps even the development of the experiences 

The remaining method is retrospective reporting The disadvantages 
are obvious Experiences are repressed suppressed and otherwise influ 
enced by what intervenes The advantage is the greater objectivity which 
results from the use of scripts sequentially structured questions tape re 
cordings and scoring by independent judges In addition some patients 
report experiences in retrospect which they would be unwilling or unable 
to report in process 

One other important aspect of eliciting data is the use of standard 
tests particularly paper and pencil tests of personality and the like To 
use such measures for predictive purposes usually requires adapting them 
for verbal administration and for the patient population Young well 
educated subjects were usually used in developing these tests and consc 
quently one has to select such measures very carefully 

The final concern is comparisons between groups and selection of 
subjects One cannot assume that eye surgery patients with different diag 
noses can be meaningfully combined according to double patching single 
patching and no patching This is particularly irue for cataract and 
detached retina surgery patients In addition to considering diagnosis 
there should be increased use of measures of vision hearing and perhaps 
of other sensory modalities m order to establish the current sensory func 
tioning of these subjects Such procedures will lead to more comparisons 
both between subgroups of eye-surgery patients and between those pa 
uents who report experiences and those who do not within a particular 
subgroup 

A likely procedure is to compare patients with themselves such as 
before during and after patching These comparisons for cataract patients 
ordinarily would parallel presurgery the acute phase of recovery and a 
more nearly normal state Thus although this method may help control 
individual differences to patching both the conditions and the patients 
are changing at the same time Moreover patients who have had experi 
ences early in hospitalization or even in a previous hospitalization may 
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consequently hi\c quite different reactions later on Even the procedure 
ol repitching patients lor experiment'd purposes should be done with the 
knowledge tint laboratory subjects reported significantly fewer experi 
cnees during a second deprivation (Pollard Uhr l Jackson 1963a) 

Another alternative is to compare a group of eye surgery patients 
"nil a group of relatively nondepmed hospitalized patients Hospitaliza 
non itself is of course a form of stimulation deprivation but patients may 
be selected who are least deprived Although there are many practical 
problems to tins approach it probabl) has the best potential for better 
evaluating the influence of sensor)- reduction perse Further comparisons 
with eye surgery patients which would be of interest include orthopedic 
md other deprived patients (Jackson Pollard 8. kansky 1962) patients 
having similar experiences whether or not they are sensory deprived 
(komfchl Zimlierg X. Malm 1965) and people having analogous experi 
cnees under more normal circumstances (Jackson & Pollard 1966) 


SUMMARY 

Eye-surgery patients particularly patients with cataract or detached 
retina have been the most frequently cited examples of clinical sensory 
deprivation There is no question tint the combination of eye pathology 
treatment procedures and hospital conditions reduces sensory sttmula 
lion It is equally clear that many other potentially influential variables 
may be present including physical disease psychological stress and drug 
administration 

There have been numerous case studies of patients with disturbed 
behavior during eye patching reported by many different physicians over 
a long period of time The reports have included cognitive sensory emo- 
tional motoric and behavioral experiences some have been mild while 
others have been quite severe and detrimental A host of labels have been 
applied depending upon the era and the orientation of the various writers 
Many of these experiences appear similar to those reported by normal 
subjects during laboratory studies of sensory deprivation 

The frequency of clinical experiences as determined by early surveys 
of hospital charts was small approximately 3 percent Frequencies re- 
ported m recent clinical studies however have been much higher ranging 
up to 100 percent for detached retina patients Although the frequencies 
for catarici patients have been lower the range has been from 30 percent 
to 95 percent The differences between early surveys and recent studies 
probably have been due to the more intensive data gathering procedures 
in recent studies and the inclusion of Jess severe symptoms as experiences 
Many but not all experiences have begun by the second postopera 
me day They have occurred cither during the day or the night although 



372 


Exp*rlm«ntat Finding* 


noncompliance behaviors have been reported as being more frequent at 
night. Many experiences have been of short duration, perhaps a few min- 
utes. but others have lasted for days or weeks. 

Experiences have occurred to both men and women during double 
patching, single patching, and in rarer instances with no patching at all. 
The amount of vision in the unpatched eye has often been an important, 
unknown quantity. 

Proposed explanations have varied greatly including, of course, sen- 
sory deprivation. Explanations concerning sensory' deprivation have usu- 
ally been focused upon visual reduction, with some attention having been 
given to hearing loss, reduction in bodily stimulation, social deprivation, 
and the reduction in familiar, meaningful stimulation due to being taken 
out of one’s customary surroundings. The evidence for sensory deprivation 
has been mixed, and the issue has not been resolved. 

Numerous other explanations have also been proposed. Brain dam- 
age, psychological stress, previous mental disorder, alcoholism, toxic con- 
ditions, premorbid personality, drug administration, and old age have 
been frequently suggested. There has been too little consistent evidence to 
accept any of these proffered explanations, although each has its sup- 
porters. 

At present one must consider sensory deprivation and other alterna- 
tive explanations. The concepts of reduced states of awareness and altered 
states of consciousness are particularly intriguing, although difficult to 
operationalize adequately. 

A number of methods have been advanced either to prevent the 
occurrence of disturbing experiences or to eliminate them after they have 
begun. Some methods have been related to sensory deprivation concepts 
while others have not. The evidence for the effectiveness of different meth- 
ods rests upon individual clinical reports, and more systematic evaluation 
is needed. 

Recent studies by four groups of investigators have had advantages 
over previous case studies, but many methodological problems have been 
apparent. The most consistent finding has been the previously mentioned 
large percentages of patients reporting experiences. In two studies the 
frequencies have been significantly larger for detached-retina patients as 
compared to cataract-surgery patients. Additional findings have included 
the circumstances under which experiences took place, methodological 
considerations, and relationships between having experiences and sensory, 
physical, biographical, and other variables. Recent investigators also have 
proposed explanations, methods of prevention, and methods of treatment. 
These findings and proposals require further testing, replication, and verifi- 
cation. 

Although there have been many case studies and some more exten- 
sive investigations, many of the basic questions are yet to be answered. Eu- 
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turc inscstigators should gne much greater attention to methodological 
considerations With imprm ed methodology \ery interesting comparisons 
will be possible between selected groups of e)e surgery patients and a va 
net) of both deprned and nondeprised groups These comparisons and 
other t)pes of clinical studies Inst the potential for leading to both theo- 
retical contributions and clinical applications These goals will be greatly 
facilitated by a better integration oflaborator) and clinical approaches to 
the problems 
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Studies of Small Groups 
in Confinement 

Seward Smith 


Several years ago on an isolated island m the Pacific Ocean during a 
scientific test program 60 men Used in a small shack under extremely 
crowded conditions The group was congenial at first, but m time morale 
declined and interpersonal tenstons increased Heavily responsible factors 
seemed to be the crowded conditions difficult environment monotonous 
routines and being largely cut off from the outside One man who was 
irritable and argumentative in the face of compounding stresses gradu 
ally withdrew falling into a depressed state He began continuous com 
puisne whistling which quickly became unnerving for the other men 
who could not easily escape this added annoyance By the end of the 
6-month stay on the island the group was tense nervous and irritable 
with most of the men virtually hating one another Thus deprived of 
many of the usual necessary interpersonal relationships more than one 
isolated member of the group found out what it is like to be a part of a 
lonely crowd (H Smith 1966 personal communication) This account 
and many others like u abound in die largely anecdotal literature about 
groups in isolation It highlights the fact that having others around to 
share one s monotonous isolation while indeed helping to reduce many 
of the classic sensory and perceptual deprivation symptoms unfortunately 
creates many problems as well The studies of groups m confinement being 
surveyed here encompass broad ranges of environmental conditions stress- 
ors present degrees of isolation durations group sizes and the like 
^ei a deaT and useful thread of information emerges It is the purpose of 
this chapter to present this interesting picture Contributing data to this 
end arc a wide variety of sources (I) controlled laboratory isolated-groups 
experiments (2) studies of isolated duty stations in the Antarctic and 
Arctic (3) submarine service habitability and selection studies (1) ex 
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penmcnu on fallow shelter occupant, , (5) space S)stem tests anti other 
aerospace assessments (6) manned space flight (7) exper.menls on man 
■n thc-sci (8) sar.ous reports of expeditions and explorations and (9) 
accounts of sen voyages and disasters 

The ultftti'ue goal of a research summary is to glean useful facts and 
hypotheses and to avoid unsubstantiated overgenerahzations and careless 
conclusions The writers of die diverse literature to be cited represent 
similarly diverse fields and interests Although in a sense such diversities 
nny represent a strength through breadth of outlook it would not be 


overstating the case to indicate that many of these references lack some of 
the scientific refinements and controls that lead to more clear-cut interpre- 
tation of results Tor instance most of the studies lack control groups give 
little assurance tint important extraneous variables have been controlled 


and in many cases occur as a part of larger higher priority study efforts It 
is the opinion of the writer however that the task of assembling useful 
research inform ition is not best served by totally ignoring such limited 
studies 


Although this book deals primarily with instances of individual 
perceptual and sensory deprivation much of the material covered in this 
chapter falls more in the category of confinement with greater or lesser 
amounts of sensory and/or perceptual deprivation physical and social iso- 
lation hazards and so on Confinement refers to restraints placed upon 
freedom of movement and action caused by such factors as space limita 
tions weather and other environmental limitations and task requirements 
Social isolation is obviously relative There is some social interaction pos- 
sible in all of the group-confinement studies to be presented However 
depending upon group size the available range is usually quite limited 
*md in some instances contacts outside of the microcosm are blocked 


Physical isolation conveys die notion of being distant from centers of usual 
activity and communication inaccessible to heJp if required etc All of 
the above conditions may be present jn a given confined environment An 
example would be a small team operating in the hostile environment of 
the Antarctic out of radio contact Such a group would likely face drasti 
caJIy reduced stimulus inputs and what there was would be monotonously 
homogeneous Social contacts would be greatly limited and the men would 
be both physically isolated from their usual world of aclivities and con 
fined to a narrow surround by environmental armumstances In contrast 
other occasions of group confinement might not involve appreciable pbysi 
cal or social isolation deprivations or hazards An example would be a 
habitability checkout involving a crew confined in relative safety having 
a varied and busy work schedule frequent interactions among crew mem 
bers and with outside personnel just a few feet away and so on 

No attempt will be made to locate the various reported studies on 
the complex array of dimensions implied and exemplified in the preceding 
discussion It would be wise to keep such forms of distinction in mind 
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however, especially when sorting evidence to bear on a particular prob 
lent For example. Sells (1966). in seeking the material most applicable to 
NASA s proposed manned flights to Venus and Mars, concludes that sub- 
marines, exploration parties, and bomber crews represent the greatest 
similarity to the social system projected for such extended duration space 
missions Other group-confinement experiences such as shipwrecks and 
disasters, POW situations, and so on, are not deemed to base sufficient 
relevance from which to \entwe extrapolations 

A final point should be explored before detailing the literature Each 
isolated duty situation can presumably be placed on distributions repre 
senting costs and rewards to the crew (Radloff, 1966, 1967, personal com 
mumcations) Some missions will, by such categorizations, be glamorous 
and frontier seeking (e g , space flight or man in the sea), while others such 
as duty at the DEW (Distant Early Warning) line will be unsung, routine, 
and monotonous The former mission category requires careful selection, 
to be sure, but except for extended durations, probably confinement tol 
erance perse needn t be among the most important crew selection criteria 
It is for the lengthy, unheralded, monotonous confinement category that 
most of this chapter is assumed to have its greatest relevance As will be 
resealed, such missions will doubtless be difficult to staff successfully and 
will be difficult to endure 


DATA FROM STUDIES OF GROUP CONFINEMENT 

It is generally assumed that fewer problems exist for small groups in 
isolation and confinement than is so for indisiduals The presence of at 
least one other person appears to constitute an enrichment of the isolated 
environment, making it more tolerable In pronounced contrast to the 
typical symptomatology described for individuals undergoing sensory or 
perceptual deprivation, studies of groups in isolation contain far fewer 
mentions of unusual visual sensations perceptual distortions, difficulties 
with the boundary between sleep and awakeness, unusual dreams and 
other abnormal experiences 

As noted by Mullin (1960), however, at least three major stresses con 
front isolated groups First, even a relatively enriched isolated environ 
ment eventually palls to boring sameness compared with the variability 
conventionally available Secondly, because of their interdependence, 
group members must find ways to get along with one another in what are 
often crowded and otherwise unfavorable conditions And finally, few of 
the usual sources of emotional gratification and release are available to 
group members 

Although the environment of an isolated individual is more often 
descritad as taring and monotonous this description strongly character 
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tzes group confinement as well Other things commonly reported are 
interpersonal factions, feelings of lowered achievement, reduced efficiency 
ol performance and thought, and harriers to effective teamwork Interest 
mgl), measured short term performances usually fail to reseal decrements 
Members of confined groups often feel considerable irritability and gen 
erally become more negatise in mood They also may hate problems with 
sleeping and, in some situations symptoms of apparent!) psychosomatic 
origin are surprisingly prevalent Reduction in communication and other 
socially oriented behavior may well occur, particularly in long duration 
confinements Lest this appear to be an overly negative picture it is well to 
mention tint there are wide variations in the effectiveness with which 
different groups and individual group members are able to handle their 
confinement experience 


Group Behavior 

Interpersonal Stresses Perhaps as well established as any small group- 
in isolation finding is that overt or covert interpersonal frictions frequently 
are a problem Pronounced irritability, hostility and personality conflicts 
are reported throughout the literature (see eg, Agadzhanian Bizin 
Doronm & Kuznetzov, 1963, Atluisi Chiles Hall & Hawhes 1963 Brai 
nard, 1929, Burns R. Gifford, 1961, Byrd 1930 1938, Cavalier, 1962, Cleve- 
land, Boyd Sheer, R. Reitman 1963 Cowan & Strickland, 1965, David, 
1963, Farrell R. Smith 1964, Gunderson R. Nelson 1966, Hagen 1961, 
Haythorn & Altman 1967b MuIIin I960 Rasmussen R. Wagner, 1962, 
Reidy, 1953 R odgm & Hartman 1966 Tnra 1955, XVeybrew. 1961) 

An astute observer of groups in isolation during his Antarctic ex 
peditions Admiral Byrd (1930) had this to say about one manifestation 
of interpersonal Friction 

Arguments are at once the joy and affliction of the winter night How many 
roared through Little America like fire sweeping dry umber I should hesitate to 
say But offhand well one or two too many Let the temperature drop to 70° be 
low zero outside we never lacked for burning issues inside 

Like country cousins argument clung to us always They started innocently 
gathered increasing strength and became so fraught with passion as to threaten 
to bringdown the roof They seemed to ha\e no end Pertinacious minds reluc 
taut to concede defeat would trot them forth hke horses under raps and start 
them off again Then the air would clear the issue be decently interred but be 
fore its bones had ceased to rattle a new one was in the travail of birth Probably 
the wisest thing we did when we went South was to bring a set of the Encyclo- 
paedia Bntanmca the Worlds Almanac and Whos Who These repositories of 
essential information were a godsend That these estimable works happen to have 
lacked some of the facts that were for a time ttke life and death in Little America 
is due less to neglect on the part of the editors I imagine than to discrimination 
and perhaps a sense of propriety {p 210) 
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In one of the few laboratory studies of groups in confinement em 
ploying control subjects, Altman and Haythorn isolated dyads for ten 
days (Altman k Haythorn, 1965, Altman & Haythorn, 1967a, 1967b, Hay 
thorn k Altman, 1967a, 1967b, Haythorn, Altman, & Myers, 1966) To 
determine the importance of interpersonal compatibility during isolation, 
the dyads were deliberately composed to occupy various points on a com 
patibiHly dimension The theoretical compatibility of a given dyad was 
defined by the extent of similarity or dissimilarity of its members on per 
sonality test measures of dogmatism and needs for affiliation, achievement, 
and dominance An example of high incompatibility was a dyad whose 
members were heterogeneous (one high and one low) on needs for affilia 
non, achievement and dogmatism and who were both high on need for 
dominance High compatibility would be exemplified by a dyad sharing 
low dogmatism and high affihative and achievement needs, as well as be 
ing heterogeneous on need for dominance 

The dyads were confined in a small room where they were given a 
fixed schedule of work each day, but were otherwise cut off from outside 
contacts Relatively few props were provided to help pass the remainder 
of the time Similarly composed control-group dyads were tested in an 
equivalent laboratory room on matching schedules, but lived away from 
the laboratory, leading a more rich and varied existence 

In general far fewer problems were found among the control dyads 
than among the confined dyads Four of the nine isolated dyads expen 
enced difficulty in the situation, which m the case of two groups led to 
their failure to endure the full 10 days, and in the others involved severe 
interpersonal hostility All four of the dyads experiencing difficulties were 
a priori incompatible groups No such problems were found among con 
trol dyads, who also reported less subjective stress and emotional symp- 
tomatology 

Of particular interest to the present discussion, compared with the 
theoretically compatible isolated subjects the incompatible dyads reported 
more subjective stress and symptomatology in addition to their greater 
interpersonal frictions Comparing the theoretically compatible and in 
compatible dyads within the control condition, however, no differences 
on these measures were found The results point clearly to the conclusion 
that interpersonal compatibility is even more important in confined 
groups than for groups operating in more enriched environments 

The study of very long group confinement by Cowan and Strickland 
(1965) also supjxms this conclusion A group chosen to be compatible had 
a demonstrably easier time during their confinement than did another 
group constituted without regard for compatibility 

In another experiment a deliberate selection procedure was em 
ployed to obtain a compatible four man crew "The group was confined 
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for 12 and later 30 dajs in a spare cabin simulator (Dunlap undated) 
Although no control data are available the group appears to have been 
well constituted with regard to compatibility and is reported to have had 
no serious personal problems or conflicts 

Group Interactions It is generally agreed that the interdependence 
of members of a confined group blocks many an overt expression of prob- 
lems created by confinement In such a situation individuals can ill afford 
to alienate the remainder of die group Many other forms of behavior seem 
to emerge instead In many instances communication and other interactive 
activities decline with time and territoriality anil privacy needs assume 
prominence Also many a person is surprised to discover how lonesome he 
feels even though surrounded by others sharing confinement 

The previously mentioned study of laboratory confinement by 
Cowan and Strickland (1965) involved two groups of six men the first 
confined for 12 weeks the second (the compatible group) for 6 weeks 
The groups were isolated m a penthouse atop a university budding -where 
contacts with other than test personnel were minimal The experiment 
was performed primarily to obtain nutritional data but political scientist 
and psychologist collaborators were heavily involved For instance a psy 
choJogist was a known participant obsener member of the second group 

Many overt signs of difficulty were evidenced particularly by the 
first group Hostilit) rudeness uncooperativeness and other manifests 
tions of conflict were accompanied b) definite changes over time in group 
activity The authors refer to cocooning to describe die manner in 
which subjects characteristically withdrew from group involvements The 
following ire comments made by subjects during the 12 week confinement 

We all felt the need not to express ourselves completely It is dove in here 
at times I don t want to get involved Have to be here for two more months 
(p $7) you learn to ignore people more I don i know anybody up 
here I have no reason to try I d just as soon not go into any big thing (p S3) 

It is only a group insofar as we have to stay together We wouldn i stay 
together that s for sure (p S3) 

By the eighth week o( the 12 neck confinement tery little group lie 
hatior was obserted tilth subject! tending to withdraw more and more 
What dealings they did hate with one another were abrupt Eten in the 
more compatible group undergoing llie shorter confinement similar 
changes were ctideiiccd In the first 1 weeks these subjects spent about 
41 to 48 percent of their time in passue group actittty (eg reading 
watching iclesision listening to music etc all in the presence of Olliers) 
and SI to 32 percent in acute group parlicipalion (eg conierirtion ami 
plating cards) B> the end of Hie s, til. week ltowe.ee Hie subject, were 
spending about GO jicrccnt of H.eir time in ptssi.e group acmn.es rom 
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pared with a reduction to about 20 percent on active group participation 
Throughout confinement the amount of time spent in solitary activities 
remained about the same It appears as if subjects had an increasing need 
to get away from one another but gained at least some reassurance from 
being m the same room as long as interaction wasn t required 

In the Altman and Haythom experiment records were also kept of 
the time spent by dyad members in joint and in solitary activities (Altman 
fc Haythom 1967a) Isolated dyads began with somewhat more joint than 
individual activity but gradually withdrew from each other over time so 
that by the end of confinement they were spending about twice as much 
time in individual as in group activity Though the pattern for control 
subjects is not so clear by the end of the 10 days they were engaging in 
more group than solitary activity and hence did not show the gradual 
withdrawal pattern The authors speculate that the rapid acquaintance 
process early m confinement may have contributed to the withdrawal of 
isolated subjects from each other as they discovered incompatibilities 

There are instances where persons undergoing limited duration con 
finement clearly attempt to avoid highly personal or controversial com 
munications seemingly aware that such areas might jeopardize mission 
success Hagen (1961) for example reports a two-man 30-day space flight 
simulation during which the Bales Interaction Process Analysis was era 
plowed The subjects kept their interactions in the more formal middle 
categories with considerably less in the more affectively tinged areas 

Territoriality the claiming of objects and areas has been observed 
often in isolated groups Tnra (1955) in describing his experiences adrift 
on a life raft for a month tells how his companion refused to give up their 
only flashlight even when he became too weak to use it for signalling 
Neither could Tnra bring himself to take it away from the ill man Had 
either of these events taken place it is likely that rescue could have come 
soon enough to spare the life of Tura s enrupaxuao. 

Experimental evidence of territoriality comes from the studies by 
Altman and Haythom (1967a) and Cowan and Strickland (1965) Altman 
and Haythom noted greater temtonahty among their isolated dyads than 
for control subjects It began with the claiming of fixed geographic areas 
and high!) personal objects extending later to the more mobile less per 
sonal objects Cowan and Strickland found that their subjects staked out 
areas of exclusive or special use acting with hostility to trespasses by 
others 

In a sense such instances of territoriality are manifestations of one s 
attempt to maintain some measure of privacy in difficult environments 
which largely thwart such a luxury Throughout the literature there are 
many cues aliout the importance to group members of privacy (see eg 
Farrell X. Smith 1901 Levine 1965 Rasmussen X. Wagner 1962 Wey 
brew 1965) but to date formal evidence is scant 
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Admiral Byrd (1938). in detailing why he felt it unwise to staff an 
advance base m the Antarctic with only two men, nicely summarized many 
points of the current discussion* 

. it doesn’t take two men long to find each other out And inevitably. 
1, ,s J** 1 *^7 do > Aether they will it or not. i( only because once the simple 
tasks of the day are finished there is little else to do but take each other's measure 
Not deliberately Not maliciously But the time comes when one has nothing left 
to reveal to the other, when even his unformed thoughts can be anticipated, his 
pet ideas become a meaningless drool and the way he blows out a pressure lamp 
or drops his boots on the floor or eats his food becomes i rasping annoyance And 
this could happen between the best of friends Men who have bved in the Cana 
dian bush know well what happens to trappers paired off this w ay 

Even at Little America I knew of bunkroaies who quit speaking because 
each suspected the other of inching his gear into the others allotted space, and J 
knew of one who could not eat unless he could find a place m the mess hall out 
of sight of the Fletcherist who solemnly chewed his food twenty eight times before 
swallowing In a polar camp little things like that have the power to drive even 
disciplined men to the edge of insanity During my first winter at Little America 
I walked for hours with a man who was on the verge of murder or suicide over 
imaginary persecutions by another man who had been his devoted friend For 
there is no escape anywhere You are hemmed in on every side by your own made 
quacies and the crowding pressures of your associates The ones who survive with 
a measure of happiness are those who can live profoundly off their intellectual 
resources (pp 16-1 7) 

Relationship with the Outside World The meaning of events out 
side the confines of the environment of isolated groups also is subject to 
profound change In some situations there is a loss in performance feed 
back and consensual validation from outside sources In cases where 
groups are cut off for lengthy periods, the usual meaningfulnesses and in 
flucnces of society probably will diminish 

One manifestation of frustrations within the confined group is that 
much of the displayed aggression, hostility, anger, and the like is directed 
at people and objects external to the group There are numerous examples 
of this in aerospace and other studies where the alleged excessive de- 
mands" by outside personnel during tests are frequently resisted (see, e g , 
Agadzhanian, Bizin, Doronm, & Kuznetsov, 1963, Cowan R Strickland, 
1965. Farrell R. Smith, 1964, Hanna, 1962, McGrath, Maag, Hatcher, R 
Breyer, 1962, Rodgtn R. Hartman, 1966, Smith 1966) Although behind 
the sometimes angry resistance there are often reasonable complaints deal 
mg with sell cd uhng conflicts annoyance over outside control of activities, 
poor support, too much testing, and so on, it is likely that very useful 
scapegoating, of value to the confined group, is also occurring 

Burns and Gifford (1961) conclude that the loss of information about 
outside events, about activities of others and the hek of important feed 
back from outside sources are important influences on the functioning of 
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isolated groups What meaning such deprivations might have for micro- 
societies, such as a space team on a lengthy voyage to another planet, can 
only be speculated at this time, but it is likely to be great 

One interesting emphasis of the long term confinement study by 
Cowan and Strickland (1965) involved observations about the legal struc 
ture of the groups Greater resistance occurred during studies of the legal 
area dealing with ethical and moral behavior than for any other expert 
mentation The subjects apparently gave little if an) thought to the fact 
that they might need to know how' to govern themselves in unusual situa 
lions, feeling instead that being able to select congenial and competent 
companions would solve the problem In general, the subjects resented the 
various rules involved in the study (many of which were for nutritional 
purposes) and systematically attempted to negate virtual!) all of them It 
was further found that the) were unwilling to submit their own differ 
ences or grievances to adjudication and were inadept when forced by out- 
side authority to do so 

Reactions to Confinement 

In this section typical reactions cited annoyances, S)mptomatology, 
and patterns of adaptation to confinement will be detailed 

Boredom and Monotony Particularly in long term confinement ex 
penences, typical descriptions by group members include reference to 
boredom and monotony Levine (1965), in an article summarizing recent 
submarine and Antarctic studies, comments that the boredom so often 
fell exists in spite of the fact that numerous facilities are available to 
alleviate such a condition Similar findings come from aerospace studies 
David (1963) summarized several experiments by Cramer and Flinn (1963), 
involving confinement of pairs of men during simulated flights The chief 
problem noted during these confinements some lasting 17 and some 30 
da)s, was monotony Alluisi Chiles Hall and Hawkes (1963) reported 
the results of three highly motivated groups who endured confinement in 
a simulated space system crew-compartment These groups, one of six men 
confined for 15 da)s the others groups of five men, confined for 30 days 
apparently all suffered boredom This was particularly true after their 
task program had been learned well enough for it to become routine 
Writing about experiences on an Arctic expedition before the turn of 
the century, Brainard (1929) indicated that the monotony of the Arctic 
night was very difficult for Ins group to endure The men became melan 
dioly sleepless, and very imtable And one by one they tned and dropped 
every diversion that any of the gToup members could think of 

One investigator was a participant observer in a group of seven 
men working as a self-contained unit in the Antarctic (Smith, 1966) He 
reports that the groups reaction to monotony included widespread day 
dreaming to fill time and an intense desire for change even though the 



Stud!** of Small Group* Jo CenJ5n*menf 


383 


change wisn t in the best interests of the mission Boredom also appeared 
to be a sizable problem for two icebreaker ship crews on an expedition in 
the Antarctic particularly when tlie ships became trapped in ice and 
usual a ctiuues ceased (McDonald 1962) 

Because so many of the likely future applications of small groups in 
isolated confinement will involve monitoring and other highly repetitive 
tasks which may lnve to be performed where space and diversions are 
greatl) limited it would appear that boredom caused by general lack of 
change, will long be a problem 

Motivation and Morale Changes Unquestionably die motivation 
and cspirit of groups facing isolation will importantly afFcrt their success 
Nardtm Hermann and Rasmussen (1962) report that after extensive re 
search on selection criteria for duty in the Antarctic motivational con 
stderaiions arc stiU among the most important criteria Actually of greater 
importance tt seems is to be certain to avoid selecting individuals dis- 
playing inappropriate motivations, such as escaping marital conflict 

There arc several reports of highly motivated small groups who ap- 
pear to have endured confinement without apparent problems or ill ef 
fects Examples are summarized by Chambers (1962) Adams and Chiles 
(1960) in some of their earlier 96 hour studies found no serious f»erfor 
mance decrements or motivational problems Their later longer studies of 
15 days duration however revealed some reductions m effectiveness 
(Adams R. Chiles 1961) 

Several other investigators have noted motivational decline through 
out prolonged confinement even among highly motivated group members 
(Agadzhanian Bizin Doromn R. Kuznetsov 1963 Alluisi Chiles Hall k 
Hawkes 1963 Farrell R. Smith 1%1 McGrath Maag Hatcher K Ureyer, 
1962 Rcidy l«b3 Ueybrcw 19GI Wilkins 1967) Although there are 
undoubtedly good reasons for some of these motivational drops, inch a* 
poof leadership as reported by Reidy (1953) cnnlhcts betw een the confined 
group and outside agents and so on it is significant to note that no one 
ins reported any instances of consistent rises in motivation or morale 
throughout lengthy confinement 
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was assessed Personal motivation and group morale in general showed a 
declining trend after 10 days of confinement which continued largely 
throughout the \oyage Concurrently, homesickness rose The height of 
morale appeared to be an inverse function of imposed regimentation, 
with morale being highest on Sundays when schedules were altered and 
more free time was allotted 

Annoyances Some studies of confinement hue attempted to obtain 
information about the sorts of things tint base served as annoyances for 
group members Naturally, different physical environments will create 
vastly different problems Nevertheless the results presented here may be 
of some general utility In two fallout shelter habitability studies con 
ducted at the Naval Medical Research Institute (Rasmussen 8. Wagner, 
1962, Rasmussen, 1963) 100 man groups were confined for 2 weeks under 
crowded conditions The medically and psychiatncally screened volunteer 
Navy recruit subjects were not told how long they would be confined and 
were offered no special incentives As shown in Table 11-1, subjects were 
asked to rank order 21 potential sources of discomfort In general, the 
limited facilities for personal care, the monotonous diet, crowded condi 
tions and behavior of others were the major annoyances noted This was 
so whether subjects were asked to perform the rankings according to "how 
much or * how often the items had been annoying The first test was 
conducted during the winter, the second during the summer It is appar 
ent that increased heat in the latter study led to more environmental 
annoyances and a shift in the position of sleep difficulties 

Tire Boeing Company in Seattle conducted a manned environmental 
system assessment called Project MESA (Farrell fc Smith, 1964, Page, Dag 
ley, & Smith 1964) Although it was primarily a closed life support system 
checkout extensive psychological assessment was carried out before, dur 
mg, and after the five man crew underwent 30 days of confinement The 
same list of discomfort sources was rank ordered as in the NMRI expen 
ments The indications of how much these sources were annoying dur 
ing the first 9 days as compared with the last week of confinement are also 
shown in Table 1 1-1 Toward the end of the 30-day confinement, behavior 
of others, the crowded conditions of the chamber, boredom and annoy 
ances over food were among the most chosen discomforts The diet in the 
NMRI shelter study consisted of survival crackers and soup while in the 
Boeing assessment two NASA experimental diets were tned out Food is 
consistently noted as a highly important aspect of confined living prob 
ably because eating is one of the few pleasures available (Mulhn &. Con 
nery, 1959) It is therefore not surprising that the diets used in the above 
and similar studies are not fully satisfying It is interesting to note that 
among die high status persons at Antarctic stations of the past are cooks 
who have done a particularly good job (Robrer 1961) 
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TABLE 11-1 Rank Orders of Dtscomfort Sources fo, the NMRI 

° nd ,l,e Boc, "9 ^mpony P fD|cc , 

Mti>A Assessment 


Source of Potential Discomfort 


Lack of water lor washing 

Food 

Dir: 

Crowding of ihe shelter (Chamber) 

Temperature and humidity 

Behav jor of others 

Noise 

Boredom 

Odors 
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Toilet facilities 
Physical symptom* 

Lack of pmacy 
I ight* while sleeping 
Sleeping difficulty 
Inability to concentrate 
Concern about the outside 
I «ck of organi ration 
I jghts while awoke 
/nndrrjuafr feaifership 
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followed closely by complaints concerning adequacies of bathing and 
bathroom facilities odors lack of space, and food 

Symptomatology Although there are considerably fewer instances of 
potentially problematic emotional symptomatology found in group- 
confinement studies than in studies of individual isolation, certain symp 
toms characteristically arise 

Rarely have there been reports of illusions, vivid dreams, and the 
like AUuisi, Chiles Hall, and Hand.es (1963) indicated that some sub- 
jects in their long confinement studies had occasional vivid dreams but 
vs ere not particularly concerned by these experiences Most of the reported 
symptomatology centers around sleeplessness depression, and general 
mood declines, compulsive behavior, psychosomatic problems, and, in 
some infrequent instances, more serious psychiatric problems 

Considerable data have been gathered from personnel wintering 
over m the Antarctic, in order to understand better what such unusual 
duty is like and to provide valuable assistance in the selection of future 
personnel (e g , Gunderson %. Nelson 1965a, Nelson, 1965, Shears 5L Gun 
derson, I960) One phase of this work involved giving questionnaires to a 
number of wintenng-over groups to provide information regarding the ef 
fects of group confinement upon affective states emotional symptoms, and 
somatic reactions The questionnaires were administered by each group s 
medical officer The first test was given prior to the onset of the Antarctic 
winter, the second some 3 to 4 months later in the middle of the winter, 
and the final test took place at the end of the winter period A summary 
of these test results is presented by Gunderson (1966b) Among the most 
prevalent symptoms reported in midwinter were problems with sleeping, 
including difficulty in falling asleep remaining asleep, and feeling tired 
during the day Depression and feelings of loneliness were also frequently 
reported, as were headaches, muscular soreness, feeling easily irritated or 
annoyed, and feeling critical of others All of these symptoms were re 
ported to a greater extent during midwinter than before the start of 
winter 

More recent wintering-over groups have been tested since various 
living-condition improvements have been made at the bases Although it 
would be reasonable to predict that emotional symptoms should have 
declined, because of the improvements, this was not borne out The per 
centages of men reporting various symptoms remained high, in fact, higher 
than for the previous studies 

Gunderson concludes from these studies that emotional disturbances 
and symptomatic complaints tend to increase in healthy subjects exposed 
to the prolonged restricted stimulation of wintering over m the Antarctic 

In general other reports highlight very similar findings Reports of 
difficulties in sleeping occur widely i n the literature (see eg. Alluisi 
Chiles Hall 8- Hawkes 1963 Bramaid 1929 Mullin 1960, Weybrew, 
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1061 Wilkins 1967) One area that Ins also received considerable atten 
tion is that of psychosomatic symptoms Because the members of most 
groups quickly learn not to alienate one another in the best interests of 
group maintenance it is reasonable that there are not more references to 
overt expressions of irritation and hostility It is also not surprising that 
so many nervous headaches and other psychosomatic complaints should be 
reported In nuclear submarine environments an individuals control of 
anger could be expected to be reasonably great We y brew (1961) in sum 
manzing the 83 day USS Triton voyage reported that an average of 
about 25 percent of the men on any given day had headaches of undeter 
mined origin 

Hammcs (1961) writes that the most frequent medical complaints 
during his M-day fall-out shelter studies were headaches and nausea 
These occurred most frequently around the 4 or 5-day period decreasing 
thereafter There was evidence that these were of largely psychosomatic 
origin This is based on the types of treatments to which the symptoms 
responded and on the fact that there was a rather remarkable decrease in 
medical complaints during die last 5 to 6 hours of confinement 

That persons undergoing group confinement become depressed is 
another widely cited finding (Agadzhanian Bizin Doromn &. Kuznetsov 
1963 Brainard 1929 Cleveland Boyd Sheer R. Reitman 1963 Gunder 
son R. Nelson 1963 Hammes 1 964 Nardim Hermann K Rasmussen 
1962) Nardim and his co workers writing about observations of Antarcuc 
personnel states that though the selection program lias been generally 
successful acute emotional disturbances are not uncommon In addition 
to headaches low grade depressions are prevalent during the Smooth 
period of darkness Interestingly he reports that the typical military com 
plaints of backaches and gastrointestinal problems are rarely found m 
wintering-over personnel Nardim concludes tint many men may have 
experienced near psychotic episodes which may not have required treat 
ment but which can create tense and stressful situations for the remainder 
of the station personnel 

In studies where mood has been assessed during confinement gen 
eral declines have been noted In the Boeing study (Farrell R. Smith 1964) 
for example an adjective checklist was given at various points before and 
during the 30-day confinement After the eleventh day positive feelings 
significantly declined not to rise again until shortly before confinement 
was finished Cleveland Boyd Sheer and Reitman (1963) m their study 
of a family undergoing 14 days of fallout shelter confinement made use 
of adjective checklist and projective test techniques Their results also re 
sealed mood changes indicating increased irritability and depression 

There are few references to actual serious psychiatric episodes occur 
ring in group confinement situations and these are probably well within 
expected percentages under normal circumstances even with selected 
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subjects Many lesser problems arc obviously present as noted tn the ths- 
cussion of typtcil symptomatology Perhaps as problematic as any arc 
compulsive acts The compulsive actions of group meml>crs often Itccomc 
matters of acute awareness and annoyance for the remainder of the group 
(sec, e g , Byrd, 193$, Lev me, 1965) 

Rohrer (1961) has summarized from first hand impressions and 
from a literature review, what appear to be clcir-cut stages of develop 
ment of symptomatology during known length small group confinements 
He identifies three stages of adaptation The initial phase involves height* 
ened anxiety which generally leads to an increase in physical activity The 
second phase is a long period of dcprcsvion and adjustment to routine 
duty The third is a short period of affect expression just before leaving 
confinement, presumably because the repressive and social control forces 
operating earlier are lessened Although this may be a rather simplified 
picture it handles rather well a large amount of the research information 
about symptomatology 

Performance Data 

Several investigators have written about impairments in intellectual 
efficiency and performance declines during prolonged confinement (Burns 
8. kimura 1963, Eilbert 8. Glasser, 1959, Gunderson R. Nelson, 1965a, 
Mullin, 1960, Rohrer, 1961) Mulhn (1960) reports the results of a study 
in which a large number of men were interviewed near the end of their 
wintering-over period at some of the smaller, more isolated Antarctic sta 
tions Impairment of memory and difficulty in concentrating were stated 
by large numbers of the respondents in one instance, for example, about 
a third of ihe men at one station It was also observed that involvement in 
intellectual activity was low Many persons slated for such isolated duty 
indicate their intent to occupy tbemselses with intellectual pursuits, but 
little such activity is m evidence Perhaps as significant as anything is that 
members of such confined groups feel that they have suffered decrements 
whether or not they really have 

Most such reports are based upon observations and upon retrospec 
tive appraisals by members of die groups themselves Several investigations 
have used intellectual and performance tests to measure potential decre 
raents In none of these cases however have the durations matched the 
periods of confinement characteristic of duty in the Arctic and Antarctic 

Intellectual Functioning In the fallout shelter study program re 
ported by Hammes (1964) one interest was to assess any intellectual iro 
payments that might result from the 2 week long confinement Tests of 
verbal reasoning numerical ability learning memory special perception 
and logical reasoning were given before and after confinement No evi 
dence of any intellectual efficiency decrement was found 
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A recumbent control condition utilized by Zubek et al (1962) m 
\ol\e<l confining groups of five or six subjects in a room for a week A 
total of 40 subjects participated They were required to remain recumbent 
except for life sustaining a ctmues Various forms of entertainment were 
available and they were free to comerse with one another Several tests of 
intellectual functioning were administered before during and after con 
finement On only one the test of numerics} reasoning were performances 
worse than those of a control group who lived away from the laboratory 
On the other nine tests such as \erbal fluency digit span etc the two 
groups avere not different 

Hanna and Gaito (I960) also report the results of tests of intellectual 
functioning given during their study of a six man group confined for 7 
days in a two-compartment chamber The tests of learning thinking and 
reasoning were gnen in alternate forms before and just prior to ending 
confinement Again no performance decrements were found 

In the study by McGrath Maag Hatcher and Breyer (1962) a digit 
span memory task and an attention task showed learning effects with no 
decrements evident during the 5 day confinement During confinement 
however subjects showed i JO to 15 percent decrement over die durauon 
of an attention task session that was not present before or after confine 
ment This finding may be accounted for by a motivational drop indicated 
by the authors 

The study by Agadzhanian Bizin Doronin anil Kuznetsov (1963) 
involved a much longer confinement of 60 days The two subjects were 
required to perform vinous mathematical computations linked with a 
conditioning procedure Although time needed to solve the problems 
appeared to decrease throughout the 60 days the average number of er 
rors increased for both subjects In a similar length aerospace study (56 
days) involving four men Rodgin and Hartman (1966) found no intel 
lectual impairment that couldn i be accounted for by changes m task 
specific motivation 

There is in summary very little evidence for serious shifts over 
time in intellectual functioning reported in the literature of short and 
medium term confinement The picture for long term confinement such 
as Antarctic stations is less clear So far no test evidence has been pre 
sented to confirm the decrements that so many persons feel really exist 

Perceptual and Motor Skills Most of the performance data collected 
from small groups in isolation come from relatively short duration studies 
Although there is the assumption of poorer effectiveness for Antarctic 
wintering over parties there are no objective performance data available 
to date 

Various studies of psycliomotor performance have been conducted in 
the program of research on submarine habitability and selection (U ey 
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brc\s 1963) In the study involving confinement for 60 days irt a scaled 
submarine (Faucctt 8. Neuman. 1953). subjects were given a senes of 
performance tests The measures vs ere the Minnesota Manual Dexterity 
Test, two-hand tapping letter cancellation, and subtests of the Mac 
Quame Test for Mechanical Ability In general no systematic perfor- 
mance changes over time occurred There vs ere some changes among test 
sessions, but they were mirrored by motivational changes which probably 
provide sufficient explanation of the rises and falls in performance 

In the two-man 60-day confinement reported by Agadzhanian, Bizin, 
Dorontn, and Kuznetsov (1963), some evidence is presented of increased 
time to perform the tracing of a geometric figure even though the ac 
curacy of performance remained unchanged 

During the Boeing five man 30-day confinement (Fan-cll 8. Smith, 
1964, Page, Dagley, 8. Smith, 1961) tests of warning light monitoring, 
meter monitoring and of tracking performance vs ere frequently given 
before and during confinement Significant learning occurred on all 
facets ol these tasks 'Without the performances of control subjects for 
comparison the improved performances cannot easily be interpreted, but 
it is clear, at least, that confinement did not lead to decrements in either 
speed or accuracy of any performance The performance results presented 
by Alluisi, Chiles, Hall, and Hawkes (1963) similarly revealed no serious 
decrements lor probability monitoring warning light monitoring, and 
auditory vigilance The same is true of performances which were sustained 
by a two-man crew during a 30-day systems test of a minuteman missile 
control center (Hartman et al , 1964) and by the four man crew during the 
56-day confinement study conducted at the School of Aerospace Medicine 
(Rodgm 8c Hartman, 1966) 

Adams and Chiles (1961), in contrast with the above studies report 
that in probability monitoring and vigilance tasks their confined subjects 
evidenced decremental performances over a J5-day confinement period 
Control subjects run later were superior to the confined subjects on these 
measures, hence, the authors conclude that ihe observed decrements dur 
ing confinement were real 

The two-man 10-day confinement study by Altman and Haythom 
(1967b) included assessment of signal monitoring and two group tasks, a 
combat information center simulation requiring subjects to plot and 
report target locations and a decoding task in which subjects had to share 
information to achieve a solution to abstract reasoning problems Com 
pared with the performance of control subjects the confined subjects, in 
general were poorer on the monitoring task but were superior on both 
of the group tasks Bums and Gifford (1961) found that where subjects 
had to operate routine tasks without apparent consequence, decrements 
occurred On more challenging tasks however, adequate performances 
were sustained 
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Consistent performance decrements ha\e been found by Hicks (1962) 
Vj ie i^° f 24 h ° Ur confinement m moving armored personnel carriers 
(AFU) The many environmental stressors added to the cramped condi 
Uons (eg, heat noise vibration, and fumes) make interpretation of the 
effects specifically caused by confinement difficult However, m one study 
involving 12 hours m a stationary vehicle, confinement under extremely 
cramped circumstances (and partly m high heat) produced similar losses 
^^mkbrmm, stamina, and locomotor and throwing abilities (Hicks, 

One fast growing research area of considerable importance centers 
around mnn s entry into the sea A major prong of interest is multidisci 
phnary development of the capability for placing man on the bottom of 
tlie ocean at depths of up to 600 feet and sustaining his existence there 
for weeks at a time Pioneer efforts have been made by Cousteau (Cousteau, 
1964, 1966) Link (Godley, 1963, Link 1963), and the U S Navy through 
its Project Sea Lab (Bowen, Anderson k Promise!, 1966, Helmreich, 
1966, Radloff, 1966, 1967, personal communication) 

Jn these projects men have hied for dajs ( and sometimes weeks) in 
thin shelled abodes under hyperbanc conditions with the internal pres- 
sure roughly matching that of the chosen depth Once settled in their 
dwelling they could enter the water at will to carry out assignments, 
returning to the habitat for warmth meals, and sleep Under these cir- 
cumstances decompression, caused by tissue saturation by gases, is required 
only at the end of the stay on the bottom The resultant is a higher per 
centage of diving work per unit time than is possible at such depths by 
an> other current method 

Conshelf 3, the designation for a recent test headed by Cousteau 
(Cousteau 1966) involved six oceanauts living for 3 weeks at a depth of 
328 feet Physiological and psychological testing was carried out as a part 
of the project Although Cousteau reports no hard data, he indicates that 
no deterioration in reflexes, coordination, and phjsical well being were 
found 

The most recent Navy Sea Lab stud) (SEA LAB II) involved 28 
divers living at a depth of 205 feet in groups of ten men at a time (Bowen. 
Anderson k Promisel. I960, Helmreich 1966, Radloff. 1966, 1967, per 
soml communication) Twenty six of the men remained for 15 (lap 
mo men spent 30 dip Ctocif-circuil tcleuston olrs minw were made 
ami a large nrra) of psjehological tests and measure, of actl'IUei were 
emploted Generali), llie groups functioned cffect.sel), although at will 
he detailed Inter, there were strnblc individual crewmember differences 
in renetton to the experience and these were related to adequacy of per. 
forma nee 

The concepts of isolation and confinement relate in some measure to 
Americas mmneil qncc-Right progrim (Fraser, 1966) A recem arilclc 
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(Anonymous. 1967) referred to a summary by Berry of the medical and 
psychological results of Bights to date. He indicates that no unusual psy- 
chological phenomena or performance decrements have been observed, 
but hastens to add that missions so far, the longest of which has lasted M 
days, could hardly lie characterized by terms such as social isolation and 
monotony. 

In the area ol measured performances, then, persons undergoing 
group confinement generally seem to be able to maintain their abilities, 
although there are some reported instances of skill decrements (perhaps 
mainly when cramping is severe). The lack of control-group data for most 
of these studies, coupled with their relatively short confinement durations, 
seriously limit useful generalizations. 

It would be well to mention that such experiences as man-in-the-sea 
and space flight are greatly different from many of the other studies dealt 
with in this chapter. Many more stressors are usually present in the former 
more glamorous sorts of missions and participants achieve greater rewards 
from involvement as a rule. The results of such experiences may not be 
quite as favorable when longer mission durations are involved and when 
participation is more commonplace and routinized. However, the ratings 
of long-term performance that are available from stations in the Arctic 
and Antarctic, would suggest that when individuals are sufficiently moti- 
vated to perform a given task their skills are likely to be found generally 
acceptable. 

P/iysiofogicof and Biochemical Changer 

With the advent of manned space flight and man-in-the-sea programs 
there has been a surge of interest in the study of potential physiological 
and biochemical changes in man undergoing lengthy confinement in a 
variety of crowded and otherwise austere environments (Adams fc Chiles, 
1961; Agadzhanian, Bizin, Doronin, & Kuznetsov, 1963; Alluisi, Chiles, 
Hall, & Hawkes, 1963; Johnson & Long, 1966; Speckmann, Smith, Offner, 
& Day, 1955). A recent report (Fraser, 1966) contains excellent coverage of 
such data from aerospace and other confinement studies, Zubek, in chap 
ter 8 of this booh, details physiological and biochemical findings centering 
mostly on studies of individuals in sensory- and perceptual deprivation. 
Because of the availability of these two comprehensive sources, few details 
appear to be warranted here. 

Some overview observations may prove helpful in dealing with the 
diverse data to be found. The physiological and biochemical status of an 
individual, alone or as a member of a group, is presumably subject to 
environmental and psychological influences in both types of confinement. 
However, there are two major areas where important differences are likely 
to arise. In the case of psychological stressors, the individual confined as a 
part of a group faces potentially difficult interpersonal conflicts while the 
individual isolated alone contends with problems of a more personal and 
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perceptual nature The result is probably similar biochemical indices of 
irresolved conflict and tension even though caused by perhaps rather 
different factors Another comparative consideration deals with the sorts 
of environmental stressors present in a given situation It is often charac 
ten stic of simulated spacecraft environments actual space flight deep 
ocean operations, etc to ha\e many causal loci for physiological status in 
addition to confinement or isolation per se Hence persons participating 
frequently face hypobanc or hyperbaric pressures gaseous environments 
that differ from sea level mixtures presence of greater numbers and levels 
of trace containments simulated or real weightlessness potentially great 
physical dangers and so on On the other hand studies of isolated in 
dividuals characteristically deal with a one atmosphere environment good 
ventilation comfortable temperature and so on In group confinement, 
then physical factors may play a potentially greater role than they would 
m usual studies of isolated individuals 

One common denominator often found when physiological changes 
are reported is close confinement Persons who are not free to exercise or 
move around to any great extent appear to be more subject to physiologi 
cal problems in both study categories A second denominator potentially 
common to individual and group isolation is monotony Especially when 
durations are prolonged a response picture that seems to emerge in the 
face of the compounding boredom is a lowered physiological state of 
arousal 


Individual Differences and Selection 

Just as is the case for solitary isolation various individuals adapt 
differentially to group confinement Virtually all group-confinement as 
signments are voluntary Hence considerable implicit sclecuon takes 
place before groups are constituted For instance it can be assumed that 
persons with obviously detrimental traits such as claustrophobia will 
rarely volunteer It is true however that persons are not always likely to 
be able to sense their personal traits that might lead to maladaptive 
responses to group confinement Additionally accidental factors of group 
composition may militate against group effectiveness Tor these reasons 
sever d investigators have been expending considerable effort to deter 
mine important aspects of individual differences in adaptation to group 
confinement and to establish useful selection criteria 

One research effort recently summarized by Gimdenon (1966a 
196Gb) has dealt with adaptation to the extreme environment ol the 
Antarctic Some of the factors that appear to be highly related to success 
ful performance are the work mom K«on emotional stability and social 

compatibility or Iikcabihty of the station members 

Recent additional analyses of Antarctic experiences have wen made 
using a refined inventory technique (Shears Gunderson 19GG) Three 
factors— social compatibility j*rsonal motivation and group accomplish 
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ment-ticrc sbmm to lie stable oict lime -md to Ik related to adequacy of 

P In general biographical drtr line not been consistent predictors of 
Antarctic adaptation success Factors such rs adequacy of adjustment to 
prior duty situations and bating a lou prior delinquency truancy index 
appear to be generally useful But the utility of other factors is seemingly 
dependent upon the sue of station and probably many other conditions 
that are not static (Gunderson 8. Nelson 19G5*i) 

The extent ot coping with past difficulties vm found by Ilnmines 
(19G5) to relate to fallout shelter endurance Those who had faced more 
family problems in recent years (eg death ol family member dnorcc 
medical operation etc) were better at enduring confinement 

Eilbert and Glasscr (1959) studied the differences between well and 
poorly adjusted USAF enlisted personnel serving at isolated Arctic bases 
The selection of these two groups was based upon the ratings of immediate 
supervisors The members of the well adjusted group tended to describe 
themselves as conscientious and responsible individuals who accept rather 
than reject authority The poorly adjusted group described themselves in 
other less consistent terms However compared with the well adjusted 
group they were found to be more complaining and more fearful of the 
Arctic to go to sick call more often to have greater interpersonal prob- 
lems and to be no more than marginally concerned about their work 
These authors also conclude that evidence of prior adequate adjustment 
augurs well Cor later assignment to isolated duty stations 

Wright Sister and Chylinski (1963) conducted an investigation of 
personality characteristics associated with Iavorable adjustment to north 
em isolated living The data were contributed by 197 civilian electronic 
technicians many of whom staffed outlying Doppler sites in groups of 
from two to eight men Based on supervisor ratings a top and a bottom 
adjustment group were selected after completion of a 1 year tour Van 
ous tests including the MMP1 and the EPPS were given to the men prior 
to beginning their northern duty As measured by the EPPS the poorly 
adjusted group showed greater aggression and lesser deference and order 
bness than did the well adjusted men The poorly adjusted subjects were 
higher on five MMPI scales Hypochondnasis (Hs) Psychopathic Deviate 
(Pd) Psychasthenia (Pi) Schizophrenia (Sc) and Hypomama (Ma) In 
general the findings indicate that persons given to antisocial and psy 
chotic tendencies are poor risks for efficient functioning in conditions of 
isolation 

The screening criteria for selection of Antarctic personnel were sum 
manzed by Nardini Hermann and Rasmussen (1962) As of 1962 there 
were five primary factors Viewed to be particularly important is past 
personal effectiv eness with a major emphasis being the candidate s tech 
meal competence High appropriately directed motivation is desired 
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Ratings are made of i candidate s ego strength and emphasis is placed on 
the adequacy of Ins defense mechanisms Attempts are made to detect 
personality problems that might be a demoralizing influence or a source 
of friction A final emphasis is to evaluate the individual in terms of the 
group to which he would belong 

Very similar selection criteria for the submarine service were mdi 
cated by Weybrew (1961) The candidate must (1) be a volunteer (2) 
meet aptitude criteria m the areas of verbal and arithmetical compre- 
hension and mechanical ability (3) display high motivation (4) possess 
emotional stability and (5) display appropriate autonomic nervous system 
reactivity and resiliency 

The importance of attending to the composition of the group is 
highlighted by the Altman and Hay thorn study (Hay thorn %c Altman 
1967b) in which the a prion incompatible dyads adapted less adequately 
to confinement than did those constituted to be compatible Hence aware 
ness of aspects of the group to which a person will be assigned clearly 
must be considered as carefully as individual selection criteria 

In the SEA LAB II study (Bowen Anderson fePromisel 1966 Helm 
reich 1966 Radloff 196G 1967 personal communication) the effects on 
performance of various individual difference factors were assessed The 
greater the self reported fear and arousal (using adjective checUists) the 
fewer the number and shorter the duration of diving missions away from 
the habitat First born and only children were found to be more fearful 
while in the experimental conditions and also displayed poorer diving 
mission performance Also failure of an individual to share in group 
activities and social behavior was associated with higher levels of reported 
stress and inferior performance Similarly those who were the greatest 
users of the telephone for personal communications to outside persons 
indicated higher fear and arousal and spent less time diving 


Variables Affect ng the Success of Groups m Confinement 

Several variables appear to affect the adequacy with which groups 
adjust to their confinement experience Some important variables such as 
personality motivation and compatibility of group members have been 
discussed earlier Although the factors mentioned below have m most 
cases received relatitely little sysieroalic attention m groujwonfinemrnt 
studies the fractional results are suRioentl) suggesme to warrant com 


Group maintenance activities appear to be particularly mp°” 
Bramard (1929) and Byrd (1930 1938) repeatedly refer to effort, to mam 
tam espir.t and to leep the group functioning effect e y Firm b ut far 
discipline coupled tulll irus. and respec, of die group 
to hate been particularly important in the incredible story reported by 
Bramard of surt.ta, against near!, intposs.bfe odd, Sucre, sfu. leadership 
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Ratings are made of a candidates ego strength and emphasis is placed on 
the adequacy of his defense mechanisms Attempts are made to detect 
personality problems that might be a demoralizing influence or a source 
of friction A final emphasis is to evaluate the individual in terms of the 
group to which he would belong 

Very similar selection criteria for the submarine service were indi 
cated by Weybrew (1961) The candidate must (1) be a \olunteer (2) 
meet aptitude criteria in the areas of verbal and arithmetical compre- 
hension and mechanical ability (3) display high motivation (4) possess 
emotional stability and (5) display appropriate autonomic nervous system 
reactivity and resiliency 

The importance of attending to the composition of the group js 
highlighted by the Altman and Haythorn study (Haythorn & Altman 
1967b) in which the a prion incompatible dyads adapted less adequately 
to confinement than did those constituted to be compatible Hence aware 
ness of aspects of the group to which a person will be assigned clearly 
must be considered as carefully as individual selection criteria 

In the SEA LAB II study (Bowen Anderson kPromisel 19G6 Helm 
reich 1966 Radloff 1966 1967 personal communication) die effects on 
performance of various individual difference factors were assessed The 
greater the self reported fear and arousal (wing adjective checklists) the 
fewer the number and shorter the duration of diving mtssions away from 
the habitat First born and only children were found to be more fearful 
while in the experimental conditions and also displayed poorer diving 
mission performance Also failure of an individual to share in group 
activities and social behavior was associated with higher lei els of reported 
stress and inferior performance Similarly those who were the greatest 
users of the telephone for personal communications io outside persons 
indicated higher fear and arousal and spent less time diving 

Variables Affecting the Success of Groups m Confinement 

Several variables appear to affect the adequacy with which groups 
adjust to their confinement experience Some tmportint variables such as 
personality motivation and compatibility or group members have been 
discussed earlier Although die factors mentioned below have in most 
cases received relatively little systematic attention in group-confinemem 
studies the fractional results are sufficiently suggestive to warrant com 
ment 

Group munienance activities appear to be particularly important 
Bnmard (1929) and Byrd (1930 1938) repeatedly refer to efforts to mam 
tain espint and to keep the group functioning effectively Firm but hir 
discipline coupled with trust and respect of the group * leadership seems 
to have been particululy important in the incredible siory reported by 
Bernard of survival against ntirly impossible odds Successful leadership 
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efforts are also obuous in such areas as peace keeping and guaranteeing 
the rights of individual group members Torrance (llb7a, 19o ) re P°^ 

data on many isolated groups undergoing sun it al training exerci 
Often such groups, particularly those with less than six members, fail to 
recognize the need for leadership Such leaderless groups when under 
stress, may be subject to senous disruptions, including emergence of sur 
vital of the fittest behavior with its consequent shattering of group effee 
titeness In view of these implications there seems to be little reason to 
argue with Boag (1952). m reference to confinement, when he strongl) 
recommends emphasis on efficient small group organization and leader 
ship, clear definition of objectites and methods, adequate training and 
requisite skills and efforts to maintain morale and discipline 

All other things being equal, probably the more severe the isolation 
and confinement conditions the more difficult) the group is likel) to ex 
perience Miller (1952a 1952b) reporting on human relations at isolated 
aircraft control and warning (A C &. W ) sites stated that more morale and 
personalit) problems were found at the smaller, more isolated sites than 
for larger stations This result apparently ties in with the finding reported 
by Nardim Hermann, and Rasmussen (1962) that fewer emotional and 
interpersonal problems were found at the larger Antarctic stations than at 
stations comprised of 15 to 40 men 

Two aspects of work rest cycles emerge as important One deals with 
the separation of personnel because of different schedules hence serving 
as a useful reducer of interpersonal contacts Persons undergoing confine 
ment, where 24 houra-day schedules are involved, frequently report that 
this enforced separation helped them to remain on belter terms with 
other group members (see. e g , Farrell &. Smith 1964) On the other hand, 
certain woikrest cycle schedules may serve to increase the difficulty ex 
penenced by the confined group For example. Adams and Chiles (I960) 
reported that subjects following an 8-hour-on eight hour-off duty cycle 
found it less satisfactory than did subjects experiencing 2 and 2, or 4 and-4 
hour work rest cycles In the earlier case, a full 48 hours would be required 
to bring a man hack, to the next full cycle Hence, he would be constantly 
trying to adjust to sleeping or working during hours of a given day which 
had been occupied by the opposite activity the previous day Being thus 
disoriented with respect to a usual diurnal cycle could easily lead to prob- 
lems of irritability and inefficiency Bloom (1962) reveals a similar problem 
when the rotating of various shifts among personnel is tried The system 
of rotating shifts which at first glance is so eminently fair, may impose a 
physiological and psychological hardship on the personnel every time 
shifts are changed and may lead to decreases in efficiency and vigilance 
Obviously, the carrying of such penalties into a confinement situation 
would lie likely to lead to further difficulties 
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Careful consideration gnen to the design of the habitat and equip- 
ment is also likely to be important to the success of small groups during 
confinement In the Boeing" stud, (Farrell k Smith. .964), cons,derah,e 
annoyance appeared to be generated by some difficult to use 
For example, the water pump used for reconstituting food equ, ed 
resetting under pressure prior to being able to draW ° d *' 

annoyance seemed to be directed toward certain " 

reset the pump after obtaining water, thus leaving the work to the ne*. 
user Had the pump been so constructed that •l- ^ ^m ex r th 
force during the actual stroke that obtained water (or if the crew had ^ 
agreed not to reset the pump after drawing wa ter) p hi P 0ther 
equipment would no. hate been a source of m.crpersonal fr.ctmn 
considerations which appear to help groups o ■ b nd permit 
that take into account the methods 

adequate sleeping conditions while P annears that those 

that keep noise and odor levels low n S ’ Interpersonal con 
design and planning features that retu = ^ ^ preparatlon an d 

tacts and interdependencies (e g P , n confine 

cleanup) are likely to improve the plight of the typ.c g 

men ‘ Obvious., many other factors are * ££ 
chances for successful endurance of con a d t0 date not to 

ately, however, it has been the ^ Variables A. the 
have included systematic comp f0 ii e ction has recently been com 

Nava. Medical Research Ins..... e . data ^ .mportance of 
pleted on a study of confined d) to)eran ce (Altman, Taylor, 

three variables assumed to bear on c The inde pewlent variables 

ft Wheeler, 1967. personal commumca 1^^ culIural awareness, 
were privacy afforded the in ivi 1 j outside world permuted 

defined as the extent “^/“llon of confinement Some 

during confinement, and expo others 20, but confinement was 

groups expected a duration o 1 , study, involving confine 

always set to last 8 days ‘ „t addition to the literature 

men. of 35 pairs of men should be an irapo 

FUTURE RESEARCH in isolated 

There are many practical apphmuons of^smah^^ PV,^ t0 

confinement that have ,nlUl '"™ 1P , ,, ,v e a profound influence onthc 
date and that will doub.less continue . r r t|i( , has come 

direction of future -'« U f more recenll, from .he many 

from Arctic and Aniarcuc xp- ' 0 jnd use d for a wide var.et, 

An.arc.ic stations inhabited b,scv 
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of multidisciplinary research purposes Protection of the upper penmeter 
of the North American Continent led to the establishment of DEW une 
surveillance outposts requiring full time manning Since 1957 a number 
of drifting stations have been set up on ice floes in tbe Arctic Ocean 
Teams of scientists living atop these floating ice islands, have had to 
endure difficult isolation while conducting a full spectrum of research on 
the Arctic environment, from sea floor mud to outermost atmosphere 
(Thomas 1965) A large amount of psychological research, particularly 
on the selection of men for difficult duty, has come from the submarine 
service Radar picket ships Texas towers, lighthouse ships and other 
remote Coast Guard installations are similar applications obviously 
deserving attention Tbe potential need to understand fallout shelter 
hvmg has promoted various behavioral study efforts, and interest has 
been engendered on behalf of special mission groups, such as Strategic 
Air Command (SAC) bomber crews long range patrols and Special Forces 


units, who often must operate under difficult, sometimes remote circum 
stances Even the recent VJ5 expedition to climb Mount Everest included 
behavioral observations and evaluations (Emerson, 1966, Lester, 1965) 

Two of the most fascinating research frontiers of all involve man’s 
entry into the far reaches of outer space and the depths of the sea The 
day of manned orbiting laboratories circling the earth repeatedly for 
months on end and distant space voyages taking more than a year is 
nearly here It is no doubt dear that crew requirements for these sorts of 
missions (involving greater isolation and monotony) may markedly differ 
from those of current space activities The ocean's frontier is equally 
fascinating and holds great promise of yielding to the world sizable food 
and mineral resources A considerable man in the sea research effort has 


begun, aimed at wide utilization and scientific study of the continental 
iiVeJJ and the ocean s depth fVogress is rapicffy 6emg made toward pfac 
ing effective working teams of divers on the continental shelf Cousteau’S 
last study (1966) successfully employed a depth of 328 feet The Navys 
next SEA LAB project is planned for a depth of greater than 400 feet 
And, keeping pace, more and more sophisticated deep-operating vehicles 
and habitats are continually being designed 

In short, man has found ever increasing occasions that have required 
isolated confinement away from his parent society 

The experience of being in isolated confinement has been difficult 
for enough small groups in enough different settings so that there can be 
little doubt that this is an experience deserving concerted additional 
study Drawing from past research and from conditions likely to be faced 
m mzny of the above practical applications of small groups in confine 
mem. table 11-2 contains examples of classes of variables that are either 
known to or potentially might affect the physical safety physiological and 
emotional wellbeing social behavior and various performance capa 
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and other severities. Because many of the most problematic future appli- 
cations, some of which were discussed above, probably will involve designs 
where crew accommodations will be cramped at best, one major be- 
havioral research goal should be the study of relatively small groups 
required to occupy seriously crowded facilities for long mission durations. 

A range in group size from two to six persons probably will encompass 
the needs of most of these missions. Already it is known, for instance, that 
two-man groups frequently run into trouble. Yet, very little systematic 
confinement research information is available relating to the performances 
of groups comprised of three to six members. In partial response to these 
study needs, plans for the next experiment on small groups in confine- 
ment at the Naval Medical Research Institute tentatively include varying 
crowdedness, group size (probably comparing two- and three-man groups), 
compatibility, and extent of training to resist deleterious effects of con- 
finement. 

In addition to other experiments focusing on different group sizes, 
studies of group-maintenance functions and of environmental structuring 
appear to be important. Looking first at the broad area of functions to 
maintain group effectiveness, there are several important unanswered 
questions such as: How should the group handle disruptive behaviors 
like irritability, hostility, and aggression? Are there aspects of group 
process and structure that are more or less amenable to compatibility? 
What leadership styles are most effective? What compositions of similar or 
different ranks, ages, and so on, are the most suitable for group confine- 
ment? 

Research on environmental structuring in confinement is very’ much 
needed. The environment of a given confinement situation should be 
carefully evaluated to determine the best means for ensuring privacy of 
the group members, to simplify facilities to reduce interdependence of 
group members, and to design equipment to remove unnecessary sources 
of annopnee. One of the more difficult questions deals with the relation- 
ship between meaningfulness of the crew member's tasks and extent of 
automation of equipment and systems. Letting the crew members perform 
interesting tasks as a means to defeat some portion of the monotony of 
long missions may be a wiser choice tfian trying to rely on more futl-scale 
automation. 


There arc still seseral questions that should be addressed, relating to 
potential performance decrements under lengthy confinement circum- 
s antes. t lough relatively few indices are currently asailable, there is 
ie imp ication t lat sery long confinement (sometimes including exposure 
o rxonc environmental comlilionv) maj lead to important physiological 
than s ev tltat may l.nte intellectual efficiency ami performance change 
trim ants. Drugs might play a pan in leeping individuals in states 
comluc.se to ellcct.se performance. The difficult area ol selection still 
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Iei\es many unanswered questions Future research clearly must focus on 
gTOup specific factors as well as the individual selection factors which are 
more com entionall) applied 

A final area of interest is that of the relationship of the isolated 
group to the outside world Particularly relating to distant space voyages 
there is a fascinating array of questions dealing with the extent to which 
family units should crew such remote missions how much contact with 
the outs.de world there must he how to mamta.n relevant performance 
feedback to the tsola.ed group how the group matntams the ability to 
relate its thoughts feelings and act.ut.es to the intellectual nd mo 
tional pulse of the d.s.ant world how legal and m.crosocte al s ues are 
to be resolved and what problems of readjustment to socety w.ll occur 

f0r “answers to these and sundae ques.tons will .mportantly hear on 

the success of many a future small group operattondtattnyoves as one 

of Us const. tuents profound tsola.ed confinement Tot 
thv iduals tend to withdraw from one another an g 

and monotony character, ze length, group “" fine ” e "‘ ps 
are probably more stmtlamies between the £*? answers 

and individuals than would be obv.ous a hm glan^^Hence^ ^ 
should be sought from laboratory an Jtress ,ng classic experimental 
tributions need to be made by re biochemical orien 

clinical social human engineering physiolog 


SUMMARY 

i ... tn cun pv studies and accounts 
It lias been the P l ' r P 0!c m my current instances of iso 

of small groups in confinemen f ar from tlietr parent society for 

lated confined teams often op g 0 \ er in the Antarctic 

long periods of time Examples are : gr P ^ subma nne operations and 
those manning the DEW line eng^ y Cons ,derabIe field and laboratory 
now man m space and man in 1 1 applications and due to the 

reseird. has been generated by ^'"^f^rch The ava.lable 

influence of sensory and percep confin Jf mem , s heavily anecdotal with 
information about small group irnp0 rtam aspects of scientific rigor 
research studies frequent ) iza(lon s appear warranted 
Nevertheless useful generaji^ fewer problems exist for small groups in 
Jt is usually assume! K j in i s Oilier persons seem to enrich the 
confinement than is so tolerable In contrast with findings from 

environment making 1 sQ j 3iet ] alone groups in confinement report far 
studies of individua s ,!>0 nerceptu d distortions unusual dreams 

fewer unusual sensor) expenen 1 
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and so on. Confined groups, however, often face very difficult interper- 
sonal problems and, particularly in length confinement, may experience 
tedious boredom due to the unchanging environment. Hence, group con- 
finement, too, has its problematic aspects. 

As veil documented as any finding in the group-confinement litera- 
ture is sizable presence of irritability, hostility, and personality conflicts, 
although often, to avoid alienation of the gToup, persons make great 
efforts toward self-control. These interpersonal problems have been shown 
to be more serious among groups, who. by personality composition, could 
be expected to be incompatible. Highlighting the importance of group 
compatibility for confinement, incompatible groups also are under more 
stress and report more symptomatology than do compatible groupings. 
Members of confined groups tend to withdraw from one another and from 
group activities more and more as lengthy confinement drags on. They 
also display increased territoriality for areas and for possessions, perhaps 
in their quest for privacy. 

Relationships with those outside of confinement are subject to 
change as well. Much of the aggressive hostility that is observed is fre- 
quently directed away from the group, perhaps representing useful scape- 
goating. There is speculation that the loss of meaningful and relevant 
feedback from the parent society may be a problem, particularly in very 
lengthy and isolated confinement. 

There are several reactions to group confinement that are frequently 
stated. In lengthy confinement, boredom and monotony are character- 
istically mentioned even when facilities are available to alleviate the 
problem. For some groups morale and general motivation remain at 
acceptable levels, but pronounced declines are frequently in evidence and 
there are no reported instances of consistent morale increases over time. 

Many things serve to annoy members of confined groups. These 
annoyances frequently center around crowded conditions, interpersonal 
problems, food, difficulties in maintaining cleanliness, and environmental 
factors such as noise and odors. 

Mmi of the reported symptomatology focuses on sleeplessness, de- 
pression. general mood declines, compulsive behavior and psychosomatic 
problems. It appears as if holding back overt expression ot irritation and 
hostility leads to frequent instances of headaches and other psychosomatic 
complaints. 

Performance measures ftase been employed in many studies. As a 
rule, neither intellectual elfectiseness nor perceptual-motor ability shows 
any comment change of note during short-term confinement. The picture 
it not so clear for sery length, durarions. such as is characteristic of ssin- 
tmng oser in the Antarctic. Impairment of memory, difficulty in con- 
centrating. low energy for intellectual pursuits, and less leam-performance 
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effectiveness are often reported So far, test data are lacking to substanti 
ate many of these feelings 

The physiological state of die group member undergoing confine 
ment is often subject to many influences in addition to confinement sue i 
as exotic gases to breathe, hyperbaric pressure etc When confine ™ n ‘ ' 
so crowded that movement is limited, potentially debilitating S 
noted In many odier studies however, no particular physiologicalchanges 
of consequence are detected However, there does appear to be he poten 
tial for lowered arousal states among groups ,n confinement that 
found in individual isolation studies . 

There are wide individual differences among member ! 0 ^ group 
and among groups in terms ofconfmem^n, Jolerance^Some import 
factors appear to be work motivat , P adjustment 

stability, prior job success, and prior emotions ' c | ear j y must 

Future selections for participation in po p ct)nve nlional in 

include group considerations m addition to 

dlV,d T“a.so a variety of individual, = cn, = «^^ 

miscellaneous s.tnal.onaHactors affecun^, a partlcular confine 

These are shown in Table II * group maintenance 

men, situation, such factors as leadership and „ the en 

functions are important, as are 111 . linn „ M sary annoyances and so on 
vironment to provide privacy, re uc being in isolated confine 

It can be concluded that the wide variety of 

ment has been difficult for many sor constitutes a problem of 

different settings As such M and projected practical 

potentially serious proportions for m ) Restlon s for additional 

applications of small group opera * . _ uentlon to unheralded, lengthy, 
necessary research are offered Par ic vehicles or abodes is 

monotonous missions, requiring crowded small 
strongly recommended 
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Theoretical Formulations: I 
Marvin Zuckemon 


A symposium held it the American Psychological Association annual 
convention in 1959 wis called Sensory depmation facts in search of a 
theory The last cl.ap.er of Vernon s (196S) booh on 
(SD) ,s entitled Facts without a ^y "an^ CohenJIW ) 
"\fter reviewing some of the theories of SD ) . 

„e not g drawn so sharply that we could 

another Hopefully the nexl t decade ovm ^on nments more 

witness more precise definition of t so „ ©f the state 

precisely timed at the theoretical issues (P ) increased 

of the field in 1959 with the present ‘‘^^ugh some studies 

geometrically while theories have remain the t i, e ories few are 

have implications relevant for one 01 ano prediction of die 

constructed to test the relame ^ * ^“.'.^.nd much time 
data SD research is still more indue better spent on the 

that is being wasted chasing irrelevances could P 

track of bigger theoreticaf game broad classifications (I) 

Theories of SD may be pouf* m o several relationships 

physiological with particular emp cor tex (2) personality par 

among receptors reticular k™?*'° nentatlon miroiers.on-extraverston 
ticularly psychoanalytic ho y , (3) drive or need with postu 

and optimal ...mulition level app ^ « „ pIoraU on or mta-, 

lation of a specific time for varied St, mulat, on and deman d 

non (4) social influence with emp nim e or perceptual tlieo- 

characteristics of the SD situa i . re discussed in the following 

nes Social influence and cognitive theories 

chapter by Suedfeld attempt to examine die rele 

Theories will be discussed wn.h »m^ J ^ are not 

vant evidence relating to their vah." > or modes „f interpretation 
contradictory but represent different models llsing both belnv 

Many are psychophysiological theories 

.oral and physiologic d terms wn-ortm 

Tin. wort «„ 
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GENERAL THEORETICAL BACKGROUND 

The concept of activation or arousal 1 is central to most physiological 
theories of SD. This concept has increasingly been used in place of the 
Haitian concept "Drive.'’ Hull (1943) tied Drive to an increase in intensity 
of a Drive Stimulus. The Drive Stimulus was an interoceptive one related 
to recurrent and fundamental physiological needs, especially hunger, 
thirst, and sex, or to painful stimulation from external sources. The gen- 
eral Drive level consisted of some kind of summation of all drives present 
at some particular time. Other motives were accounted for by secondary 
or acquired drives, or neutral stimuli associated with primary drive 
stimuli. Drives created states of activation in which responses were made 
until a particular response led to reduction of the drive. The drive- 
reducing response would he "reinforced" by the drive reduction and 
become more prepotent in the "habit-family hierarchy.” 

The concepts of Drive and Reinforcement ran into strong opposi- 
tion, not only because they did not adequately describe the motivation in 
the delimited areas, but also because they were inadequate in describing a 
broader range of animal and human behavior. One obvious fact is that 
both animals and humans engage in a gieat amount of behavior, un- 
related to primary reinforcement, which increases stimulation rather than 
reduces it. One response of Drive theory has been to add "Exploratory" 
drive to the basic list, ignoring the problem of the underlying physio- 
logical need or the characteristics of the stimulus associated with this 
drive. 

The theory of Donald O. Hebb (1949; 1955) took a much broader 
view of motivation. Citing neurophysiological evidence that the nervous 
system is in constant activity, and not passively waiting for arousal by 
stimuli, Hebb said that the activity of the brain itself constitutes the 
"drive" of behavior. The motor is always running whether one is in neu- 
tral gear or drive. Harlow (1953) lias cited many observations of self- 
actualizing monkeys, working on problems unconnected with food or 
pain-escape rewards, to ridicule the visceral drive reduction conceptions 
of motivation. Learning for its own sake” was not invented by man, 
curiosity is not confined to our species, and play is not a human preroga- 
tive. As Harlow points out, food deprivation creates states of arousal 
which may actually lie inimical to performance of any degree of com- 
plexity greater than bar pressing or running down a simple maze pathway. 
However. Harlow places the motivating force in the external stimulus 
which functions as a releascr of innate behavioral propensities. Hebb 
(1935). on the other hand, points to the arousal system within the primi- 
» -H»c term* actuation and atonal tend to be uted *ynon>moudy in the literature. 
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live brain stem, the reticular formation. Through this system all sensory 
excitations reach the cortex to create levels of activation necessary for 
effective cognition and learning. Stimulation from any source lias two 
functions; a cue function guiding behavior, and an “arousal or vigilance 
function." “Without a foundation of arousal, the cue function cannot 
exist" (Hebb, 1955, p. 349). The postulated relation between the level of 
cue function (effectiveness of discrimination and learning) and the arousal 
function are shown in Figure 1 2—1 from Hebb (1955). This is a descendant 
of the old Yerkes-Dodson Law (1908) relating drive (stimulus intensity) to 
rapidity of habit formation. Spence (1958) has presented a new version of 
this law translated into modern Drive theory: high Drive (in humans, 
defined as emotional tendencies reported in a questionnaire) facilitates 
learning where one response is dominant but inhibits learning where 
competing responses are present, because high Drive energizes all of the 
competing responses. Spence has also used physiological measures to de- 
fine “emotionally" based Drive. 

The concept of activation has been elaborated and related to psycho- 
physiological indices of emotions by Duffy (1957; 1962), Malmo (1957; 
1959) and SchJosberg (1954). Duffy defined the level of activation as “die 
extent of release of potential energy, stored in the tissues of the organism, 
as this is shown in activity and response" (1962, p. 17). The activation 
continuum extends from deep sleep to states of high excitement. Others 



FIGURE 12—1. Postulated relationship between "arousol function" 
and “cue function. 

S o™„ b, K-a*" <"» »• ,9S5 ' 

243 - 254 . 
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would prefer to der.ne the concept in terms of arous'd occurring without 
gross muscular adjustments 

Activation may be defined in terms oE a \ariety ol physiologic*! in 
dices including cardiovascular temperature and respiratory measures 
but Duffy feels that EEG GSR and EMG arc the best measures oE the 
construct Activation is not a specific drive which acts selectively on spc 
cific S R units it constitutes the intensity dimension for all emotional 
states (Schlosberg 1954) Both Malmo (1959) and Schlosberg like Hebb 
postulate an inverted U shaped function to describe the relation between 
activation and behavioral efficiency However Schlosberg notes that there 
may be an optimal level of activation for each individual as well as for 
each task Duffy (19o7) also comments on individual differences In the 
same stimulus situation there are differences between individuals in the 
degree of arousal These differences tend to persist and thus to character 
ize the individual (p 273) These differences in arousal are considered to 
be more molar than individual differences m response of any one physio- 
logical system cortex muscle or skin The individual differences m 
arousal may find expression in more complex behiv loral organization l e 
personality traits 

The homeostatic concept of an optimal level of stimulation or 
arousal has been offered by many as a substitute for the drive reduction 
basis of motivation Hebb and Thompson (19a4) stated that organisms 
act so as to produce an optimal level of excitation Schneirla (1959) 
suggested that through evolutionary selection animals have acquired 
mechanisms which cause approach to sources of moderate stimulation and 
withdrawal from sources of intense stimulation Leuba (19a5 1962) stated 
that when overall stimulation is low reactions which increase stimulation 
are learned but when overall stimulation is high reactions which de 
crease stimulation are moie Teadily learned In other words responses 
which tend to maintain an optima] level of stimulation are prepotent 
Berlyne (1960) has stated the hypothesis m terms of arousal for an in 
dividual organism at a particular tune there will be an optimal influx of 
arousal potential Arousal potential that deviates in either an upward or a 
downward direction from this optimum will be drive inducing or aversive 
The organism will strive to keep arousal potential near its optimum 
which will normally be some distance from both the upper and lower 
extreme (I960 p 191) McClelland Atkinson Clark and Lowell (1953) 
and Young (19a9) have stated similar theories in hedonic terms Small 
discrepancies from an adaptation level of stimulation produce pleasant 
affect large ones produce unpleasantness Pfaffmann (1960) has shown 
how such a concept describes affective reactions to various gustatory inten 
sines Moderate stimulus concentrations of sour salt bitter tend to be 
rated as pleasant up to some optimal concentration thereafter ratings 
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shift more toward the unpleasant with increasing concentration of solu 
lion 


PHYSIOLOGICAL THEORIES OF SD 

Lmdsley (1957, 1961) more than any other theorist has centered Ins 
theory around the reticular acmaung system (RAS) of 
Until recently neurophysiology had defined only die specific setuorypath 
ways to the thalamus and cortex Through the 

Migoun (1949) the existence of a nonspecific sensor) s>s ® d 

lateral fibers from the primary sensory pathway has been 
Electrical stimulation of the reticular area changed the co t.cal act v y 
from slow, high soilage sleep patterns to low amplitude 
fas, activity or activation Later studies 

of the ascending reticular activating sjste ( ) errup uon of 

,ng activity of the EEC and produced a somnolent animal 
the speafic sensory pathways does not pm u . , stimu Iation of 

has shown that the ARAS is itself .minted by penphemM, 
somatic visual auditory and visceral systems , Thus sensory s ^ 
ultimately may control corneal ac “^” n e ° a ” cnce of peripheral stimuli 
non of activation of die ARAS . , ds to lend to quiescent 

non and with bodily needs genera 7 , 957 66) However, the 

behavior and eventually to sleep ( ' , [ rom below but has 

RAS is no. only controlled by Thus the RAS 

been shown to respond to cornea SI1 ™" a sensation Conceivably the 

may be activated by cognition as well « “ areas 

system may also be deactivate >’ cen ^ al t he activation level of the 
If incoming sensory nmiuh Le p^ ^ ^ mlght be created which 
RAS and the cortex a positive f conlro ] systems extend downward 

could disorganize the brain ee r orm ation lo the first synaptic level 

from the cortex through die retie can ralse or lower the mien 

of sensory pathways These “ ntr ° c „ stem 0 t feedback control ex 
sity of incoming stimulation n |ein a i so contains specific and 

ists in the thalamocortical s )’ SI ' n ' , ' ARA S and us clcctrocortica 

nonspecific nuclei >" d f P 'nsory messages are sldl iransmit.ed 

activating role are blocked ,| la lamtis eliciting evoked polcn 

along the speafic projection nuc e. e Lmdsley identifies 

Hals but no apparent behavioral or conscio^ > and the .Mb— 

die ARAS with t general or focused a..entive„« 

cornea, projection mech an, sms and behavior can be found 

A review of studies of reuemar 

in Samuels (1959) 
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Zuckerman (1964c) has suggested that Lmdsleys theory )s correct, 
hut does not account for intraspecies or intenndividual differences tn tiu 
man responses to sensory deprisation Whether due to constitution or 
experience there are marked individual differences in the setting o t c 
homeostat He has also suggested that individual differences in stimula 
non need may determine whether physiological arousal or depression is 
the response to sensory deprivation 

Schultz (1965) has also postulated a homeostatic mechanism which 
he calls sensonstasis Sensonstasis is defined as drive of cortical arousal 
which impels the organism (in a waking state) to strive to maintain an 
optimal level of sensory variation a balance in stimulus variation to 
the cortex mediated by the ARAS (ascending Teticular activation system) 

(P 30) 

The alpha rhythm of the brain is characteristic of a waking relaxed 
synchronized firing of brain cells Visual stimulation attention demands 
or problem solving change the TEG pattern to one of desynchronized 
low amplitude Cast activity Lindsley speculates that this desynchromza 
tion is due to independent operation of smaller aggregates of brain cells 
He notes that Hebb s concept is one of differentiation at the neural level 
Differentiation is a concept frequently used at the behavioral level to 
explain perception or habit formation 

Lindsley (1961) says If one conceives of the reticular formation as 
a kind of barometer for both input and output relations then it is a short 
step to the assumption that it has an adaptation level Psychologically this 
should be reflected in a suitably high or low level of attention or antiapa 
tory set However with exceptional conditions of sensory deprivation 
literally a void would be created with vigorous striving for necessary sum 
ulation to keep the ARAS and in turn the cortex going on an activated 
basis so lint one s past or present may be reviewed Without such stimula 
non Ixircdom inactivity and ultimately sleep prevail (p 176) From 
Lindsley s conception one would deduce that the initial reaction to sen 
sory deprivation would be arousal ( vigorous striving ) followed by depres- 
sion and a resetting of the barometer at some lower level of adaptation 
Decause either overstimulation or undersumulation may disrupt the RAS 
either condition may disrupt cortical functioning 

llebb (1935) lindsley (1961) and others have used a homeostatic 
model winch seems to make the assumption that states of low arousal 
short of sleep are aversive But as Berlyne (1960) points out these states 
of low stimulation and arousal arc usually quite agreeable if one is tired 
or sleepy Ilicy are disagreeable when they conflict with a task motivation 
which requires alertness Berlvne interprets boredom as a state of high 
arousal rather than low arousal Sensory deprivation becomes intolerable 
when the subject cannot sleep any more and internal factors cause a rise 
m arousal and the lack of stimulation renders the cortex incapable of 
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keeping arousal in bounds (p 190) Berlyne makes an essential point that 

the optimal level of stimulation is relative to physiological sleep waking 
rhythms He is not too specific about the internal factors which mig i 
result in arousal in wakeful subjects except to suggest that they might be 
thoughts The psychoanalytic theory which will be discussed in 

section has more to say on this , 

Berlyne s new of boredom implies an antagonistic relationship be 
tween cognitive and somat.c arousal Part of the proMem w th he 
concepts of arousal is the assumption that all systems 
messed simultaneously But as has been pointed out a person may be in 
arousal but in a high .... ‘ "“JX 
Clllar arousal This seems to be the case in sensory 

brain waves show lowered arousal whereas the res.to bod^mmen I ^ 

GSR and subjective ha^attacked'the general arousal concept 

motoric arousal Lacey (1957) has at ssstem is related to 

and pointed out situations where • “ ^ Solomon , n d Mergencr 
deactivation in another He ates t J j y re i a ted to corti 

(1942) study where blood pressure arom^ pat f min ind Kronenberg 

cal activation In »"»■>•" “J" 1 / f of actlv!1 ,ion were negittvely cor 
(1946) heart rate and GSR measures organ 

elated with EEC indices In situations ^ f b Jw1or a signal cardiac 

ism is attending to the environment as when *mngh 

deceleration is associated with s in SlTOart , ig6 7) explicitly separates 
The model of Blum Genvitz postulating intcrconnccteil 

the cognitive affective anil motoric mput acting specifically 

gam controls and amplifiers tore* * “^Je gain control Two 
on each network and nonspecifically on tne ^ ^ ^ cognItl « con 
feedback systems one from t te e am j t i, c cognitive network (sec 

trolled amplifier control the sensory P^ ^ (tepnV a„ 0 „ is that 

Figure 12-2) The implication or tin control ot the cognitiv e 

a lack of sensory input * uirn f up th e gain controls on the 

affective and motoric amplifiers \ w „„ u |,| SC em to suggest liat 

affective ami motoric amplifiers lon hut ihouldnt these 

cognitions must be the 

cognitions also tune up the co , P h) poilialanius played a major 

Before the popularity o tins structure is cer 

role in physiological models fo P > " lllltl on and controls the en 

tamly the major center for au on l]ir pituitary gland ns 

docrine gland system through CclI| , orn an d Loofbourrow 

importance m arousal caiino ^ ^ |ht , 1)p othalamm in sensory 

(1903) have attempted to de i pmhalamic attisity is low in sen 

deprivation Their assumption n the structure 

4 deprivauon unless tl , e, Conclude that pto.ongeil sensot, 

From isolation studies of animal 
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F1GUPE 12-2 A model of the mind signal routes (single lines) and amplified 
lion control routes (double lines) 

Savrcr Rrprmt«l by pertnunon fnrm C S Blum J Cetwitz 4 C W Stewart J per* 
toe P^chol 1967. 5. 13S-I51 

deprnation eliminates the emotional reaction to painful stimuli as in ell 
as the perception of pain itself The) attribute this to the lowering of 
hypothalamic rcactiuty and ns effects on perception Tactual and visual 
perception arc also disturbed by tins hyporeactivuy of tbe hypothalamus 
The authors suggest that reduced sensory input should dampen the reac 
tint) of the hypothalamus and the entire sympathetic system But such an 
assumption is incongruous with the lowered pain thresholds and emo- 
tional disturbances reported by human subjects in sensory depr nation 
The authors assume that the emotional disturbance is a result of * incon 
gTtious sensory input and if physical discomfort could be eliminated, and 
tbe lei els ol stimulation could be reduced to zero a blissful, relaxed state 
would result In support of tlus notion they cite the autobiographical ac 
count of Ijlly (19jG) in a water submersion experiment, ignoring the fact 
that most subjects in subsequent experiments could not endure water tank 
sulmsmwn (or more ilnn 8 to 10 hours 
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\ estimators (Gorbov, Mnsmkov. t Yazdovsky, 1963, Mrasmlov, 1964) have 
demonstrated decreased cerebral cortical activation and increased adreno- 
cortical activity in prolonged isolation studies reinforcing these findings 
by Canadian, Japanese, and American investigators The Soviet neuro 
physiological theory is more compatible with the physiological findings m 
SD which are incompatible with general arousal theory However, some 
actual study of the conditioning and extinguishing of autonomic response 
in various phases of SD, toged.er with EEC study of the subjects would 
offer more concrete evidence in support of their theory , 

The McGill group (Heron 1961) has outlined a neur p y 
theory fSDHero S n Undivided the effects of SD into (1) 
fees or those which affect the regulation of the f of^e 

whole brain (2) speafic effects or those limit® to a g 
dahty, and (S) effects on the comple-c neural « ses c what He 
(1949) calls Phase Sequences which E°' ern lower taquen 

The nonspeafic effects are represeme y _ ^ The asccnding 

cies in the alpha band of the EEC P . , n va nation in 
reticular system is thought to be affecte 7 ^ maintain a normal level 
the sensory environment so that it can no longer maintain 

of ; ac r^x:ru 

modality such as the reported visua sen^ ( e d ^ Cannon an d Rosen 

visual stimulation Doane (19j5) 8" . lhese phenomena This 

bluetli s (1949) law of denerv at.on might P se „ mc uion of sites 

law states that denervation results in p & ^ m a riinctIona l 

higher m the nervous system Bec ’ , " Se „„„ rv „ sl em lowering thresholds 
denervation they might sensitize the Y ^ in lh e attribution 

for subsequently presented stimuli as a , s[imulus affecting the 

of nctiuty Within tliese higher sues phenomenon in amputees can 

unst.mul.ted receptor The phantom limb phen 

also be accounted for b) this t ,eor ^ neura i organization which is neces- 
Hebb (1949) has stated ton *' flllx The lack of sen 

sary for thought or action is main m motor actmt> as well as the 
sor, (lux because of the restrict o rs lvould be expected to 

restriction of sensory input rom the : ex ^ and wsinl motor perfor 
disrupt thinking and the adequacy 


mance 

In the symposium on “ which might explain me na, 

have advanced neurophysiology ' te , and sdieibel (1962) stale 

luc, nations in SD or PD boum I) sensor, phenomena dur 

Tile development of n o ( be inierpreted in the light o our 

„,g periods of sensory dcpr.var.onm ^ dlininllll „, ,o levels w I 

issiimpuon Thc ", fawaumdividua. Nonna,., penodv o, de 

below wh u is muni for n« 


® mVst I9G2n) se\eral authors 



creased total output to the reticular core occur only during sleep, but in 
this case the indisidual remains normally awake. The gradual develop- 
ment ol n o b, sensory experiences may represent simply a normal expres- 
sion o! the physiologic (unction o( brain cells whose modulation by specific 
and nonspecific reticular input drops below- a critical level, with conse- 
quent changes in cell biasing and concomitant increased sensitivity to 
what is usually 'background activity' in intra cerebral loops" (pp. 29-30) 
Tile speculations of Evarts (1962) point to the similarity between 
dreams and hallucinations and suggest that a common neurophysiological 
process may underlie both. Rather than a confused cortex misreading the 
locus of its own activity, Evarts proposed that the visual hallucinations 
may be discharges in the visual cortex caused by the release of cortical 
inhibition, as in sleep. Although Evarts does not deal directly with the 
SB or PD situations, one could deduce that some of the peculiar sensory 
phenomena reported might be produced by lowered arousal states. Actu- 
ally, several authors (Freedman, Grunebaum, Stare, fc Greenblatt, 1962; 
Rossi, Furhman, fc Solomon, 1964; 1967; Ziskind, 1965) have suggested that 
the peculiar sensations, images, and “hallucinations’’ in SD are simply 
hypnogogic or dream phenomena occurring originally in states of lowered 
arousal. 

Luby et al. (1962) interpret the effects of sensory deprivation in terms 
of a discrepancy between an active reception interpretation system and 
abnormally reduced external input. When input is reduced below the 
"characteristic range” with reception and interpretation systems function- 
ing at characteristic levels, tensions accumulate which may be felt as 
anxiety or discomfort. Residual cues from within or outside of the subject 
may lie "hyper catheaed” and result in illusions or hallucinations. 

West (1962a) also advocates an arousal theory of SD hallucinations 
When sensory input decreases "there may be a release of previously re- 
corded perceptions through the disinhibhion of brain circuits that repre- 
sent them (p 28). If cortical arousal persists, these minor perceptions 
may be experienced as external. "The greater the level of arousal, the 
more vivid the hallucinations” (p 281). 


EVIDENCE RELATING TO PHYSIOLOGICAL THEORIES 

Physiological models often tend toward a homuncular type of anthro- 
|»>morplmni It is easy to treat the reticular formation or hypothalamus 
in the same way that ego or id are dealt with m psychoanalysis. However, 
the former two are real structures even if their functioning is only partly 
understood The method of implanting electrodes has added greatly to 
our knowledge about these structures and considerable research on infra- 
human specie* has Ireen done U we could plant electrodes ,n the reticular 
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and cortical structures of our human subjects and make recordings m sen 
sory depmation conditions wc would be on much firmer ground As it is 
human studies must rely on EEG recordings from surface electrodes and 
peripheral autonomic recordings or biochemical analyses to monitor 
changes in arousal Although wc know something of what is happening 
to the general rhythms of the cerebral cortex little is known of the func 
tioning of subcortical structures m SD 

Some questions stemming from physiological theories may e 1 

as follows 

1 Is the typical response to sensory depmation one of arousal or depression or 

an alternation of these states? , f 

2 Does sensory depmation produce Inllucmaiory phenomena and 

these phenomena products of states of arousal or depression they 

3 Are sensory L< speafic .o .he resmered sensory nrodaluy or are .hey 

facilitated by a general loncnng of Knsory snput! ^ „ from Iecep „,, s 

4 Is there evidence for a progression in the sues o y 

“x ■- - — » •' 

function? d how much are they a function of 

6 How genera! are the physiological effects 
constitutional personality differences 

SD or Arourol or Deprcrsion Producing evidence of physto- 

Clnpters 3 and 8 have ^ concept arousal rs the 

logical reactions to SD One pro e ^ ^ . ]e (or one physiological 

specificity of many of the in< 1 w ]„ le another shows depression 

indicator to move in a direction of arousal wn. arousal re- 

Lacey (1967) has shown drfferen. patterns ^ of responsc 

sponse to different classes of snuatiu l rcIevan t indicator to 

has been noted m many studies Pert*!* t0 show that .he EEG 
the theories is the EEG Data ias „ regectJ decreasing activation 
response durrng die first lol,r ;1 lly reveal an adaptation effect ur 

Autonomic md.ca.ors also ^neray a _ on , f al|[)wcd t0 many sub- 

tng the first hour or two of sen T P^ m „„ subjects who panic 
jects fall asleep during dus pe [hcs< , subjects show physiological 

shortly after entertng 1! °' at, ° 3re not typical During the next phase 

arousal prior to quitting 1 - uons are variable reflecting per 

from 2 to 8 hours physrolop^^'^ perceptual rcstrtc 

al.ty or sex d.fferences or ‘ ie sa > bul begin to settle down during 
non Subjects get ^‘.'“p^llyTlovvmg tn the EEG alpha 

the night hours After 1 ** actm.y Thi, slovv.ng rn 
activity "..li .hc apP-^iore marke d as isolatton progresses Larg, 
the waking 
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changes are seen after 2 weeks, and the recovery time is slow, taking 10 
days or more Correlated with the slowing are losses in motivation ine 
EEG slowing is produced by mo\ ement restriction also, but it is not as 
marled as seen in perceptual depr nation 

Although brain activity is progressively depressed during longterm 
isolation, other indicators such as skin conductance and body movements 
show an increasing arousal A thud o£ the subjects typically quit by the 
second day Little change is seen in adrenal medullary output except in 
imminent “quitters but the adrenal cortex pours out larger amounts of 
its hormones than are seen in normal, active days outside of confinement 
Most of these changes are also seen in social isolation situations and are 
influenced to some degree by the confinement of activity 

These results are partly compatible with the theory that postulates 
a cerebral cortical-reticular relationship Although the action of the 
reticular structure in humans is unknown, we see a depression of cortical 
activity and an increase in autonomic and adrenocortical activity What 
this suggests is that when the reticular formation cannot activate the 
brain there is an efferent discharge which creates the neurophysiological 
equivalent of increased * drive However, the theories still do not explain, 
from a physiological standpoint, why reduced cortical activation should 
result in autonomic arousal peripheral muscular activation, or negative 
affective response Is a need to maintain an optimal level of sensory vana 
tion a learned need or one built into the nervous system’ Does the C N S 
adapt to lowered levels of input? 

The cortical effects of deafferentation can be more readily studied in 
animals than in man In chapter 8 Zubek has discussed a number of such 
studies which show that destruction of visual auditory, or olfactory affer 
cm systems can produce the slowing of conical EEG rhythms which are 
observed in human subjects during prolonged SD A very important study 
by lleteleva and Novikova (1961) showed jJi3l olfactory deafferentation 
produced a depression of EEG rhythms and a concomittant raising of 
excitability of the reticular formation These changes in the reticular 
formation lasted 1 to 2 months after which the electrical activity returned 
to normal Thu represents the first direct evidence of the negative feed 
hack relationship between cortex and reticular formation which has been 
postulated by 1 mdsley (196!) and others and would explain the paradox 
of lowered cortical actuation and increased autonomic and efferent ac 
tiuty seen in SI) 

Arooiofond Haffucinoftoni (RV5«) 

rhere ate several lines of evidence that suggest that the sensations 
irjtfirietl in the aWtuc of stimulation occur in moderate!) aroused states 
rather tit in in deep or borderline s!ctrj> starts Vastly there are the high 
negative correlations l^twrrn sleep ratings ami complexity of images or 
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RVSs found in the Holt and Goldbcrger (1961) and Zuckemian Albright 
Marks and Miller (1902) studies Secondly there is the Murphy Myers 
and Smith (1963) finding that subjects as ho are kept alert and as P"” 
to reporting RVSs report more complex RVSs than those who ar altoed 
to become drowsy or sleepy Thirdly encouraging spontaneous rep.ru g 
increases the number of subjects grving RVSs Although thu i could be z 
self suggestion effect it is equally plausible that 

keeps Objects m an alerted aroused state Fourthly »l«t»F 
tantlv the LUG patterns prior to reported sensations g V 

wakefulness (Zuckerman 3. Hopkins 1966) Although Ross, Furirman and 
Solomon (1964 1907) base otter'd data ^.hichl my^ ^ ^ nkdy 

reports of imagery originate in sleep riearlv subjects do 

,o P el.c,t dream reports rented as 

sleep and dream during SD and hp distinguished from dreams 

perceptions hut the RVS phenomena can be dnimgu, M 

(Leiderman 1962) and they can o So j onlon (1967) haae also pre 

deafferentated subject Rossi Fm im 1 1 ^organization are more likely 

sented evidence that fantasy and t 8 * h reality-onented 

,o occur ,n slates ol loitered . ’“'“"“hen the subject is 

thoughts and daydreams are more likely 
awake in sensory deprivation 

Are fh. Sensory Effects Spec fie and/or Gene™ 1 ’ blucl j, s (1949) law 

Doanes (1955) appbcauon of Cannoned Rosenb 

of denen ation which states t ia svstem suggests that the functional 

tization of sues higher in the ner ; 0 ^ Sy j S ‘^ or tI 5 specifically affected sys 
denervation of SD should louer t ir (1962) and Luby et al (1962) 

terns The theories of Scheibe tQ ^ 

seem to use a similar cortica sen y The senS0 nstasis theory o 
die hallucinatory type phenomena ol a (1961) postulate a 

Schultz (1965) and the homeos.al Ted.ated by the reticular formation 
more generalized central I " ech ' m,S "' J? Uty eltats . e functional dener 
These theories might predict cr ° suc j, 1S vlS ion or audition should 
ration of any primary f^dThn” Zuckerman Albnght Marks and 
increase sens.ui.ty of other n '”“‘"7. 1 , e somatic discomfort in SD may 
Miller (1962) suggested drat to .merocepme ontl s0 '"“* 

be a function of increased sensii cting stimulation from die ex 

sensations because of die lends to dominate the 

leroceptors sensim.ty to interocepme an 

perceptual field evidence 

“""“dnptc, 7 Zubek has prolonged periods 

on single modal, t) res.r.«.on significant increases ,n cu.ane 

of \isml deprivation done can ! 
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auditory, gustatory, and olfactory senstmity, effects which, with one ex 
option (olfactory sensittvtty) hare also been demonstrated after prolonge 
sensory and perceptual deprivation (p 252) Zubek interprets this evt 
tlence as supporting the Schultz and Ltndsley sensory homeostatic theories 
Central sensitization produced in the specifically isolated modalities 
ts also apparent Areas of the skm which are occluded, as well as their 
homologous areas on the contralateral limb, which are not occluded, show 
increased tactual sensitivity after periods of occlusion Constant pressure 
stimulation resulted in a decrease in tactual acuity The occurrence of the 
effects in homologous nonoeduded areas suggests a central effect m the 
somesthetic area of the bram rather than a local effect in the isolated area 
of skin This evidence constitutes some of the best proof available for the 
application of the Law of Denervation 

In chapter 4, data were presented extending these hypotheses to the 
hallucinatory phenomena A number of studies have demonstrated that 
the reported visual sensations show a progression toward increasingly more 
complex and meaningful ones The subjects first report diffuse blobs, then 
geometrical forms, then patterns, then objects and, finally, integrated, 
animated scenes This progression suggests a shift from idioreunal phe- 
nomena to more meaningful images with their sites higher in the nervous 
system The lntermodahty effects of single sensory restriction were also 
reported Visual restriction produces more reports of visual images than 
nonrestnction, but the addition of auditory restriction does not facilitate 
these phenomena Similarly, auditory deprivation produced auditory *hal 
lucinations , but visual deprivation did not add to tins effect But visual 
and auditory deprivation combined produced significantly more somes- 
tlietic illusions and hallucinations than either one alone This result is 
interesting in light of the inconsistent results on the lowering of auditory 
and visual thresholds in SD compared to the more consistent findings of 
lowered pain and tactual thresholds The results support the theory that 
SI) increases sensitivity to somesthetic stimuli because of a lack of com 
petition from exteroceptive stimuli It is also consistent with the known 
analgesic qualities of noise The reduction of exteroceptive stimulation 
provides somesthetic stimuli with a clear track to die brain whereas m 
the presence of extcroceptise stimuli these afferent impulses may often 
be shunted off to the sidetracks of the reticular formation Jacobson (1966) 
has used die theory of Zuckcrman, Albright Marks and Miller (1962) to 
predict that, because of increased body sensituation subjects in SD should 
improve their performance on the Rod and Frame test This test mea 
surer the extern to which one can use ones l»od> cues rather than con 
fi.umg snual cues to estimate die senical or upright Jacobsons data 
supported die hypothesis In the laboratory it Albert Ltnstcin Medical 
Center I h.bdelphia this hyphens ,s hong checked ,n an experiment 
ot K hours with additional movement restriction 
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The perceptual facihtatrve effects of SD noted in these experiments 
are particularly interesting in view of the fact that many kinds of more 
complex perceptual performances show a decrement after SD (Zube 
chapter 7) SD may m some cases sens, tire the bram to stimulation but 
the disorganization of brain functioning may interfere with the tntegr 

uonofunputec sen effect5 Qf SD sugges , the uHoHementofthe 
primary sensory systems the cross modality effects ^ '"l e 
men. of the nonspeafic act.vaung systems All of he data 
fruitfulness of a sensory homeostatic or optimal levd of «™u>a o 
model for SD phenomena The smv.ng of organism, to . 0 ^^^ 
cepti\e stimulation in its absence (1 e see Jone p 
such a model 


from 

view 


"tglne effects of sensory ^ 

a motivational or a purely cogmtive '"efeittl of arous:i! P roI,uced by 
pomt would relate the effects of SD to the level o ^ pre 

SD If arousal is equated with the modified efficiency and drive 

diction of an inverted U P rcd,CI,on thal ,f SD ^ 

for complex or cogni use nsks wo y but if it produces very 

duces moderate arousal it will facr ' ere 8 wll h cognitive acuvity At the 
low or very high arousal it wj . tbat ,he nonspecific pro- 

physiological level Hebb (19 i ' j” ' Effuse bombardmem of widespread 
jectron system and arousal pro ", of !urnmat ,on al synapses and 

cortical regions increasing t feasible Moderate arousal may 

thus making cortical transmission mo „„ (Kl of cell assem 

increase the likelihood of a P i,rt,cuI £ bllt L|, arousal may activate 
blies or neurons in closed pathways) b ance to preceding phase se- 

many phase sequences which ^son.ng am the same as .l.o« 

quences The predictions from this 1 Hebbs th eory ties the 

which would follow from drive theory activation whereas drive 

concept of arousal more clovdyto ^ The definition of 

theories may be applied to amonomic P onc , ooks at corneal or 

the arousal effects of SD ff d % en * ot i,ci problem in making predictions 
autonomic and effector ‘L^aUeMing of cognitive P^' 0 ™ 3 "'' 
from arousal theory is that (dia p,er 5) has hypothesize* It ha 

changes the level of arousal ^“^.cred alter SD ®) be less 
tasks at the end of a battery , , aC n immediately after SD 
likely to show SD effects than <“ 8 f SD lhc absence of external 

Apart from these mom auoual ehea ]f ^ ac cept an interference 

snmulauon may have purely o( mter( er.ng 

theory of forgetting norm al snmula.ion condu.ons Sim. 

sliould facilitate memory 
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lari) the absence of distracting stimuli may facilitate performance on 
tasks requiring attention e g digit span and vigilance , tU 

The evidence on cognitive effects has been summarized by SuedteKi 
in chapter 5 Faalitame effects of SD are almost entirely confined to 
memory' vigilance and simple learning tasks but the results are not en 
tuely consistent for these tasks v.ith the modal number of studies showing 
no effects of SD Most studies of tasks involving what Suedfeld calls mod 
crate complexity also show neither improvement nor impairment as a 
result of SD It should be noted that some of these such as reasoning tasks 
would be called high complexity tasks by others The greatest impairment 
is found in what Suedfeld calls complex tasks These tasks include 
verbal fluency visual and oral TATs and Rorschachs Word Association 
Uses and Free Association Almost all of these methods could be dassi 
fied as projective or free response and all call for an ambiguously 
defined (no right or wrong answers or definite solutions) and self sustained 
verbal response Most often the SD condition produces a simple decrement 
of response (fewer words spoken) rather than changes m the content or 
type of response (eg less common associates or specific themes) A major 
question winch is as yet unanswered is whether the decrement of verbal 
response is due to interference with associative processes loss of mom a 
non or inhibition of verbal resjxmse Subjects frequently report all three 
types of difficulty in their subjective reports 

Tins specific type of defiat is difficult to explain from the viewpoint 
of physiological theories The results are also difficult to interpret because 
the free asvoaation tasks have been most often given at the outset of a 
battery of tests Perhaps the most parsimonious explanation is that the SD 
subjects were tn either a state of lowered cortical activation and thus dis- 
inclined 10 talk (just as it is difficult to speak for a while after awakening 
from sleep or in a drowsy state) or weie so aroused that they were para 
lyzed by response competition The former theory seems more applicable 
for most subjects Unless there is some equation of arousal for SD and 
non SD subjects the cognitive effects of SD cannot be properly appraised 
anil in the absence of such comparisons differences in arousal or motiva 
non may account for the effects found 


PERSONALITY THEORIES 
Pfcyi ofog cof 

Almost all persons investigating physiological responses have com 
mcoml on the range of individual differences Znckerman et al (I9GG) 
fuse noted many consistencies of relatise individual response going from 
a SD to a **x«al Isolation situation Some investigators have attempted to 
i eTne these individual differences m team of physiological or perceptual 
physiological tape thrones 
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Peine, Coll, ns, and Solomon (1958, 1960) offered an ingemous hy- 
pothes.s which postulated that mdiv.dual differences m tolerance : for SD 
could be explained on the bas.s of a phys'ooR.caltm.t ^t.abduy 
Sauabtlity may be defined as tire speed wrth wh.ch a stimulus ^ 
Kohler and Wallach (1944) defined sat, at, on as tire apptuod ^ nnuUon 
of perceptual rntensrty after 

lus Petrie, Collins and Solomon (1958) have reiaiea 
tactual stimulations, drrectly to pa.n tolerance '"'^' ner ,he 
erance The latter finding was mterprete ml re handicap 

tendency to reduce (re, become -ua.ed^ ^ "e ^ ^ P 

in a situation where the environm ^ ^ case f or pain - 

experience instead of bombarding ira ' ” s . stera ^vluch doesn't 

(P 84) in other words the person ~*Z£«**t 

retain sensory traces of stimulatio sources of somesthetic or 

prived than a person who can utt i , 0 f t j ie satiation phe 

other stimulation Besides assuming t ie g ^ ^ assumption that 

nomenon across sensory modalities ue r J t to lerance for SD 

those who can retain stimulation hate « ^ subjects who 

Zucherman Albr.ght, Maths, and M H SD sltU a„on 

were most attenme to residual aud y j[ress , n SD Mure direct 

with imperfect soundproofing repor Peters Benjamin, Helvey, 

estdence agatnst die bf^ ^'^gesb il found no significant relation 
and Albright (1963) and Zub ' k < l9 “ J and a irend toward a direct, 

between pain endurance and SD to ' e ""' ccn lhe two types of tolerance 
rather than an indirect, relations P al)ed • reducers by Peine, 

Subjects with high satiation Icnd ' b ui ,h an inhibitory type of 
are considered by Eysenck ( 19S7) , to be extras erts at the be 

nervous system These persons are U « and 1o w tolerance for 

hav .oral level and to exhibit >»» ""“‘“jJ from Penes theory o 
routine or repeated behavior „ould adapt more poorly 

Eysencks we might predict duu«“ver liable (Ross, «= 

generalized stress lolerance ra 

v eloped by Wuk.nct .a! ('■«>-) 



424 


Thtory 


oi differentiation The field independent n sensitive to Ins body sensations 
and therefore is more able to orient himself in spice or juc gc i ic upr g 
m the face of conflicting usual (field) cues The ficld-dependcnt subject t 
more dependent on visual cues for orientation and is more likely to be 
influenced by them He has a less differentiated body image ancl is less 
able to extract a simple figure from a complex field 

Cohen (1967) has attempted to relate the bod) Held concept to other 
similar constructs The field dependent is said to be outer directed, cx- 
Uaverted nonreducer, repressor, high in hypochondriasis .ami low in ego 
strength conforming possess diffuse bod) boundaries and is said to resem 
ble brain damaged and aged subjects in tactile discrimination, conditional 
reflexes, and neurologic tests From this indictment of the field dependent, 
the prediction that he would not adapt well to SD follows as night does 
day Cohen, Silverman &. Shmavoman (1962a) have offered evidence to 
support this hypothesis In a 2 hour SD experiment field-oriented (or field 
dependent) subjects gave more verhal report, bod) movement, and skin 
resistance indications of arousal than bod)-oncntcd (or field independent) 
subjects The experiment was repeated giving both types of subjects a 
placebo, sedative, and stimulant Given a placebo the bod) -oriented group 
showed a decrease m arousal in SD whereas the field-onented group 
showed an increase Given a sedative, both groups showed a decrease in 
arousal m SD Given a stimulant the body-oriented group showed a 
marked increase in arousal in SD whereas the field-ortented group showed 
a decrease in arousal! Cohen (1967) has interpreted these results as 
indicating that the field-oriented (dependent) subject is stressed by SD 
because of the absence of familiar visual cues for self-onemation and the 
lack of compensating proprioceptive awareness The stimulant drug is 
said to make the field-oriented subject more conscious of his propriocep- 
tive sensations by increasing sympathetic tone With the increased clarity 
of internal sensations, there must be an increase in orienting informa 
tion within the CNS and a secondary adjustment with relaxation to his 
environment (p 94) This explanation seems rather inconsistent If the 
field-onented showed decreased arousal after being given the stimulant m 
SD how can it be said that they had increased sympathetic tone? IVhy did 
the platebo increase arousal in the field-onented group 5 A clue comes 
from another experiment b) Culver, Cohen, Silverman and Shmavoman 


(1 9G4) In this experiment, half of the subjects in each perceptual mode 
group were prepared for the experiment by preinforming them of the con 
dmons whereas the other half of the subjects were uninformed 'The 
psjdiological data suggested that uninformed field dependent groups were 
more aroused and uncomfortable than uninformed field independent sub- 
jects or than field dependent subjects who had received information about 
the experiment (p 94) No overall difference m GSRs between field 
independent and dependent groups was found These data suggest that 
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the affective arousal of field dependents to a short 2 hour SD 0?“™* " 
a response to uncertainty rather than a loss of onentation cu « to «1 = 
first 2 hours of SD the subject may eitlier be Waiting “ 

happen or he may fall asleep Because the field dependent pemn s ™? 
poled to be more suggestible he may be more expectant i m an uns.ru tured 
situation The sedat.se or stimulant drug effects “urmg » the 
field dependent subject because they provide *”J e for 

ment and reassure him that the ■ “P^^mdependent dependent per 
him AVhat we are suggesting is that the hel P psychological 

sonahty dimension ,s more related to “^'^rnn chLc 

ambiguity of the SD situauon than P P ^ p^jj-j Uni 
t eristics The results from a recent experiment y be( , ded Flgure s Test 
and Basu (1968b) support this hypothesis measures in a 

(EFT) correlated significantly with a number the 

sensory deprivation plus movement res m scnsor y depma 

correlations were only found in a group jrjrp W as not prediclne 

„on on their firs, occasion in .he l^^vM'ensonr deprivation after 
of the responses of another group " in control conditions and 

having spent a previous day in h i ^ them beforehand of pos- 

took an isolation questionnaire whicn 
sible reactions to isolation 

Psychoanalytic mn ,. vlic „ ap er with relevance to SD is 

Probably the earliest P^'ovnaly borcdom as a state of 

Femchel s (1934) paper on b“' d °™ mctual a , m s are repressed but in 
instinctual tension in which l ms „nctual aims are of course 

which the tension as such » M ^ , lso suggests thal boredom 

lihidinal It is imeresung that Berlyne D ^ J arousa] 
is a state of high arousal an no j ns been applied to P 

Psychoanalytic personalit) theo y a Umi eux and 

nomenon by Arima and Cramer ^ , 958 ) Gofdfr.ed 

Cramer At- (1962) GoUte^ emphases of the* 

fvubie (1961) and Miller deprivation cuts .he ego off from 

aar\ but the essence is similar process dunking (alogica 

reality resulting in an .no** ' ■*£%£ P , secondary pmee» «*** 
lucinatory) a roce sses and goal ihrecuon) an “P”‘ 

(problem solving logical pr xinl .mpulses) and tegi 

fluence from .he id 0>SS" :ss, ' C llle 

Z'r t -sSxf-s 

in the liody schema "hen ggc 
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against the self, difficulties referable to absence of the bod) schema occur 
The represston of aggression is also related to depcrsonaliration tenden- 
cies The hypotheses of these authors tsere based upon the reactions ol to 
psychiatric cases perceptually isolated for 2 to G days Tito obsessional 
neuroucs manifested acute psychotic episodes requiring electric shock 
therapy a dramatic illustration of the regression theory 

Goldberger and Holt (1958) based their interpretation of SD effect 
on Rapaports (1958) and Gill and Rapaport's (1959) theory of ego au- 
tonomy According toRapaport, a person who is tolerant of bis id drucs, 
has a strong ego structure and is capable of engaging m primary process 
thinking without losing control or feeling threatened, can tolerate the 
temporary loss of reality supports The concept is related to Kriss (1952) 
conception of regression in the service of the ego, a mechanism by vs hich 
artists or other persons can allow themselves regressive fantasies in order 
to use such material constructively The therapeutic use of LSD is an 
example of this idea Goldberger and Holt have suggested that ego 
strength, flexibility and the ability to tolerate primary process thinking 
are what determine tolerance of the SD experience They have offered 
support for this theory in terms of correlations between preisolation mea 
sures of ego strength (MMPI) and a Rorschach measure of adequacy of 
primary process handling, and various verbal content measures of adaptive 
and maladapuve reactions during isolation Wright and Abbey (1965) 
have provided further evidence of postdiction of isolation endurance us- 
ing a control of primary process score on ink blot responses Zuckerman 
et al (1966) and Zuckerman, Persky, Link, and Basu (1968a) have shown 
that primary process types of scores in the Myers questionnaire (dreams, 
reported visual sensations and loss of touch with reality) are the scales 
which distinguish SD effects from those of social isolation or simple con 
finement Myers (see chapter 9) has identified an Unreality Stress factor 
in his questionnaire as well as a Positive Contemplation factor and the 
Zuckerman group at Albert Einstein have generally confirmed these fac 
tors in their analyses of scale relationships These data also support the 
Goldberger and Holt hypothesis because they suggest that there are indeed 
two inodes of reaction to SD, apart from the General Tedium Stress One 


is a negative, anxious reaction because of the threatening nature of the 
loss of touch with reality* , the other is an enjoyment of self appraisal, 
memories and oilier contemplative responses Zuckerman, Persky, Link, 
and Basu (!9G8a) found that anxiety increase in SD on an independent 
checklist measure, was highly correlated wnh questionnaire scales ‘ ineffi 
ciency in thinking and loss of touch with reality However the part of 
the psychoanalytic theory which suggests that aggressive and sexual drives 
are intensified bv SD and constitute the stress of SD is not supported b\ 
the data The Myers questionnaire contains scales measuring sexual and 
hostile thinking These scales were not affected anv more by SD than by 
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social isolation or simple confinement The; did no, load on the un 
reality stress" factor and were no, correlated w.th anxiety ™ 1 ' 

cl, ecU, st anxiety measure It ,s possible that the 
really due to the inability to cope cogn.mely tmpot 

emironment Some habitually acme, goa orien p One does not 

by a situation where they cannot control tor. bong hts O. " 
need to postulate ,l,e emergence of repressed Ubidinal drncs to predict 

that such persons might be stressed by SD „„ ,i,« «i • 

/ioat\ i.ue siitTcrpsted that the d 


t such persons might be stressed by SD between the - 

Kubie (1961) has suggested , ha, the differentiation betneend, 

and "non I world depends on the a ance^ e^t c , nput „ 

pnoceptne, and exterocepme inpi t wiling 

unimpaired by SD, as in sleep, these stimuli mi, be the 

illusions and hallucmiuons in SD M , a , so me of the 

The psychoanalytic one does not bate to bring in the 

unique sources of stress in SD H f thinking into pnmir> and 

tnum\ irate of ego, id , and u” P ,h«e 0 dma a An, trmmluy °,hcory which 
secondary process to handle d ^ J nmncnon of why some peo- 

includes cogmme styles can concTC tc stimulation and others can 

pie can think without the supp in ,h e following chapter 

no. Suedfeld will present one such the y , cclcll b y SD inter 

Other psychoanalytic .heon« Refined primary anxiety as 
preters Karen Korney (1915) °^" | ly 'hostile ent iron men! Tins defi 

isolation and helplessness ,n a potent ’ ,>,11 become anxious in ID 

union could be used as a guide to P become anxious in SD is 

and wh, One reason wh, more p<**» £ ,"° ng m „„„ored ant! arc no 
that they know, or feel sure ilia ) the re icrmns would be if 

really isolated or helpless One .'monitored SD clumbers for mdefim 
subjects were put .nu> locked and _ „,c cx, K nu, enter 

time periods Most subjects also '"' C , » pot cut, ally hostile In 

r£r;,,^ 

demonstrated how i P , t J,c,,o..s man .nnocuous imla, on s b 

w si stl r 

mother room of -- - 

much o! the subjert.se (q> In, ween the e*|* 

mental day ^%P"[ T„ ,m xploie .1 a,,«, of SD work 
mnn.tor ami the subject 1 
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against the self difficulties referable to absence of the body schema oca. 

The repression of aggression is also related to depersonal nation tenden 
des The hypotheses of these authors were based upon the reactions of 15 
psychiatric cases perceptually isolated for 2 to 6 days Two obsessional 
neurotics manifested acute psychotic episodes requiring electric shock 
therapy a dramatic illustration of the regression theory 

Goldberger and Holt (Hb8) based their interpretation of SD effect 
on Rapaports (19o8) and Gill and Rapaports (1959) theory of ego au 
tonomy According to Rapaport a person who is tolerant of his id drives 
has a strong ego structure and is capable of engaging in primary process 
thinking without losing control or feeling threatened can tolerate the 
temporary loss of reality supports The concept is related to Kris s (1952) 
conception of regression m the sen ice of the ego a mechanism by which 
artists or other persons can allow themselves regressive fantasies in order 
to use such material constructively The therapeutic use of LSD is an 
example of this idea Goldberger and Holt have suggested that ego 
strength flexibility and the ability to tolerate primary process thinking 
are what determine tolerance of the SD experience They have offered 
support for tins theory in terms of correlations between preisolation mea 
surcs of ego strength (MMP1) and a Rorschach measure of adequacy of 
primary process handling and various verbal content measures of adaptive 
and maladaptive reactions during isolation Wright and Abbey (1965) 
have provided further evidence of postdiction of isolation endurance us- 
ing i control of primary process score on ink blot responses Zuckerman 
ct al (1966) and Zuckerman Persky Link and Basil (1968a) have shown 
that primary process types of scores in the Myers questionnaire (dreams 
reported visual sensations and loss of touch with reality) are the scales 
which distinguish SD effects from those of social isolation or simple con 
finement Myers (see chapter 9) has identified an Unreality Stress factor 
in his questionnaire as well as a Positive Contemplation factor and the 
7uckerman group at Albert Einstein have generally confirmed these fac 
tors in their analyses of scale relationships These data also support the 
Goldberger and Holt hypothesis because they suggest that there are indeed 
two modes of reaction to SD apart from the General Tedium Stress One 
is a negative anxious reaction because of the threatening nature of the 
loss of touch with reality the other is an enjoyment of self appraisal 
memories and other contemplative responses 7uckcrmnn Persky Link 
and Basil (lW8a) found tint anxiety increase in SD on an independent 
checklist measure was highly correlated with questionnaire scales ineffi 
ciency m flunking and Joss of touch with reality Howeser the part of 
the psychoanalytic theory which suggests that aggressive and sexual drives 
are intensified by SD ami constitute the stress of SD is not supported by 
the data 1 he Myers questionnaire contains scales measuring sexual and 
Junior thinking Hiese scales were not affected ins more by SD than by 
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social isolation or simple confinement They did not load on the un 
reality stress factor and were not correlated with anxiety increases on the 
checklist anxiety measure It is possible that the primary process stress is 
really due to the inability to cope cognitively with the ,m P 0 '^ ls ‘' et 
environment Some habitually active goal-oriented persons ^e threa'enrf 
by a situation where they cannot control their tlioug m One does no 
need to postulate the emergence of repressed hbidmal drives to predict 

that ‘^k^/jggjwif^suggested^hat^tlm differentiation between the 1 
and non I on the balance between P- 

prioceptive and exteroceptive input Because the mg 
unimpaired b, SD as sleep these sumul. may be the basis for g 
illusions and hallucinations in SD G f jj ie 

The psychoanalytic ^ory olJD ^ bnng „ the 

unique sources of stress in SD Hov thinking into primary and 

triumvirate of ego ,d and superego or classify wh ,d, 

secondary process .0 handle S U*e «h» Any^persona ^ ^ 

includes cognitive styles can deal P_ stimulat , on an d others can 

pie can think without the suppor following chapter 

no, Sued, eld wtl. present one sue., theory - the Mow. g ^ ^ 

Other psychoanalytic theon has defined primary anxiety as 

preters Karen Horney (1945) for in5 J a " . stl j e environment This defi 
isolation and helplessness in a poten i become anxious in SD 

nition could be used as a gu.de to predict ^become anxious in SD ,s 
and why One reason why more perso monitored and are not 

that they know or feel sure that Reactions would be if 

really isolated or helpless One won t gjy diambers for indefinite 

subjects were put into locked an trus t in the experimenters 

time periods Most subjects also ha ' e ns potentially hostile In a 
and do not conceive of their environ t j e> e lopecl delusions of threat 

few cases subjects without this trus m turning up temperature 

(eg poisoned or drugged food 6 1S f pnm ary anxiety points 

electric shocks etc) Thus *^**£%°J the subject ■ 
the interaction between the exper Orne an d Sclieibe (I * ) 

as a determinant of SDaltccme response o[ exper.men.al 

demonstrated how a particu "» r > lo an innocuous iso at, °” . 

atmosphere can produce vfiec..vereac..ons.o an T|]ornton Zuckcr 

non Conversely rersky Ziickerman Bas, ^ ^ B (190Sb) 

man « al (1966) and Zuckerman J" > or even a da, <pcn- » 
have found .ha. an initial confinement cmirincincI u day reduces 

another room of the laboratory pr or , llc snbscquen. «pen 

mud. o, the subjective (qnes.ionna.re) «n ,„e experiment 

mental day The perceived of SD work 

monitor and the subject is 
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against the self difficulties referable to absence of the bod) schema occur 
The repression of aggression is also related to depersonalization tenden 
cies The hypotheses of these authors were based upon the reactions of 15 
ps)chiatnc cases perceptually isolated for 2 to 6 da)s Two obsessional 
neuroucs manifested acute ps)diotic episodes requiring electric shock 
therap) a dramatic illustration of the regression theor) 

Goldberger and Holt (19a8) based their interpretation of SD effect 
on Rapaports (1958) and Gill and Rapaport s (1959) theory of ego au 
tonomy According to Rapaport a person who is tolerant of his id dn\es 
has a strong ego structure and is capable of engaging in primary process 
thinking without losing control or feeling threatened can tolerate the 
temporary loss of reality supports The concept is related to Kris s (1952) 
conception of regression in the service of the ego a mechanism by which 
artists or other persons can allow themselves regressive fantasies in order 


to use such material constructively The therapeutic use of LSD is an 
example of this idea Goldberger and Holt have suggested that ego 
strength flexibility and the ability to tolerate primary process thinking 
are what determine tolerance of the SD experience They have offered 
support for this theory in terms of correlations between preisolation mea 
sures of ego strength (MMPi) and a Rorschach measure of adequacy of 
primary process handling, and various verbal content measures of adaptive 
and maladaptive reactions during isolation Wnght and Abbey (1965) 
have provided further evidence of postdiction of isolation endurance us- 
ing a control of primary process score on ink blot responses Zuckerman 
et al (1966) and Zuckerman Persky Link and Basu (1968a) have shown 
that primary process types of scores in the Myers questionnaire (dreams 
reported visual sensations and loss of touch with reality) are the scales 
which distinguish SD effects from those of soaal isolation or simple con 
linemen l Myers (see chapter 9) has identified an Unreality Stress factor 
in his questionnaire as well as a Positive Contemplation factor and the 
Zuckerman group at Albert Einstein have generallv confirmed these fac 

SL C,F Tw?i 0f reIat,onsh »I* These data also support the 
ger and Holt hypothesis because they suggest that there are indeed 
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social isolation or simple confinement They did not load on the tin 
reality stress factor and were not correlated with anxiety increases on the 
checklist anxiety measure It is possible that the primary process stress is 
really due to the inability to cope cognitively with the impoverished SD 
environment Some habitually active goal oriented persons are threatened 
by a situation where they cannot control their thoughts One does not 
need to postulate the emergence of repressed libidinal drives to predict 
that such persons might be stressed by SD 

Kubie (1961) has suggested that the differentiation between the I 
and non I world depends on the balance between interoceptive pro- 
prioceptive and exteroceptive input Because the interoceptive input is 
unimpaired by SD as in sleep these stimuli may be the basis for waking 
illusions and hallucinations in SD 

The ps)choana!ytic theory of SD seems to point at some of the 
unique sources of stress in SD However one does not have to bring in the 
triumvirate of ego id and superego or classify thinking into primary and 
secondary process to handle these data An) personality theory which 
includes cognitive styles can deal with the phenomenon of why some peo- 
ple can think without the support of concrete stimulation and others can 
not Suedfehl will present one such theory in the following chapter 

Other psychoanalytic theories have been neglected by SD inter 
preters Karen Homey (1945) for instance has defined primary anxiety as 
isolation and helplessness in a potentially hostile environment This defi 
nition could be used as a guide to predict who will become anxious in SD 
and why One reason why more persons do not become anxious in SD is 
tint they know or feel sure that they are being monitored and are not 
really isolated or helpless One n onders n hat the reactions would be jf 
subjects were put into locked and unmomtored SD chambers for indefinite 
time periods Most subjects also have a basic trust in the experimenters 
and do not conceive of their environment as potentially hostile In a 
few cases subjects without this trust have developed delusions of threat 
(eg poisoned or drugged food gas in room turning up temperature 
electric shocks etc) Thus Homey s theory of primary anxiety points to 
the interaction between the experimental set and the subjects personality 
as a determinant of SD affective responses Ome and Scheibe (1964) have 
demonstrated how a particular!) threatening tjpe of experimental 
atmosphere can produce affective reactions to an innocuous isol ition sittn 
cion Converse^ Persk) Zuckemian Basil and Thornton {I960) Zuckcr 
man et al (1966) and Zuckennan Persk) Link and Basil (!96$b) 
have found tint an initial confinement cxjxmtrc or even a da> spent m 
mother room of the liberator) prior to the confinement da) reiluccs 
much of the subjective (questionnaire) stress on the subsequent cxperi 
mental da) The perceived relationship between the experimenter 
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spending to almost an) stimulus if it is presented repeatedly 
" ,m * cIosc m ,,me The concept of habituation can be applied to 
more complex stimuli to account for boredom with familiar 
faces ind surroundings and the need for novelty in all sensor) 
modalities Hut to account for these phenomena we must assume 
that for many or most persons very low lei els of stimulation 
and arousal are not optimal 

11 Die arousal potential of stimulation is invascly related to the irn 
mediate fcicl oj arousal at the time of stimulation This is similar 
to Wilder s (19a?) Law of Initial Limits except that the latter is 
ipplicd to specific arousal channels whereas this theory pertains to 
the totnlit) of stimulation at a particular time and the general level 
of arousal just prior to that tunc A person in a generally high state 
of arousal will not respond markedly io situations which are arous- 
ing to others e g Chckstcm et al 1957 
111 F it ry inilu tdttal has characteristic optimal levels of stimulation 
(OLS) and arousal (Of A) for cognittxc activity, motoric activity, 
and positue affcctnc tone The idea of individual differences in 
OLS and OLA line been suggested b) many in relation to 
sensation seeking (Zuckcrman holm Price 8. Zoob 1964) 
arousal seeking (Schubert 1964) and scmomlasis (Schultz 
1905) The obvious evidence of these differences are all around us 
Contrast the individual who needs absolute quiet for cognitive 
activity and the person who can work only with the dm of music 
and voices around him Consider persons who manage their lives so 
that every event is repeated regulir and predictable and those 
whose lives are in a continuil uproar because of their need to vary 
their stimulation and maintain a high level of excitement These 
types of persons can seldom understand one another If they are 
pS)chologist$ they are likely to sum up their opposite as psycho 
path (high sensation seeker) or obsessive compulsive (sensation 
reducer) without really inquiring into the needs underlying his be 
havior 1 hose who sec anxiety behind all such behavioral expres 
sions are often mistaking cause and effect Equating anxiety with 
arousal it is probable many persons behave as they do not because 
they are driven to reduce anxiety but because they are driven to 
increase anxiety 

The concept of Sensation Seeking is related to but not identi 
cal with Eysenck s extras ersion (FarJe> 8. Farley 1967) 

Optimal levels of stimulation will vary with the following factors 
A A constitutional factor possibly reactivity and sauability of 
tlie central and autonomic nervous systems to specific classes of 
stimulation or the strength of excitatory and inhibitory cen 
lers in the central nervous system 
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B Age OLS is lower m children readies a peak in adolescence, 
and declines thereafter Young children are more prone to be 
frightened bv unfamiliar or intense stimulation and seem to en 
jo) repetition of the familiar more than older children or adults 
Brownfields (1966) stud) has shown a decline in scores on the 
Sensation Seeking Scale (Zuckerman kolm, Price, &. Zoob, 1964) 
from ages 15 to 65 

C l earning Experiences Presumably indiwduals can eventually 
adapt to successive!) higher levels of stimulation if these are m 
creased in a gradual fashion or, conversely can adapt to succes- 
sive!) lower levels of arousal Adaptation consists of a raising or 
lowering of cortical activation with the increase or decrease of 
stimulation and a lowering of autonomic arousal The OLS 
ma) be shifted b) varying periods of severe undersumulation or 
overstimulation The duration of ihe shift in OLS is about pro- 
portional to the duration of the prior period of isolation 
D Hcccnt Levels of Stimulation Individuals who have been over 
stimulated for a limned period of time (relative to their own 
OLS) prior to the current period will seek lower levels of stimu 
lation, conversel), individuals who have been understimulated 
for a limited period of time prior to the current period will seek 
higher levels of stimulation Tins will not be true if adaptation 
has taken place and the OLS has shifted 
t Task Demands OLSs will vary with the type of task demand A 
lavk demand requiring attention self sustained cognitive effort, 
or fine perceptual discrimination will generally require rooder 
ate levels of arousal Simpler tasks requiring little cognition or 
involving few competing responses demand higher levels of 
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dividual to cope with the phenomena described m the following 
postulates 

V Positive affective tone is usually associated with moderate levels of 
stimulation and arousal which do not deviate too far from the OLS 
Negative affective tone is assoaated with very low or very high levels 
of stimulation and arousal relative to OLS 
VJ A Generali) moderate levels of cortical activation are necessary for 
sustained self directed cognitive activity The type of activity 
most affected will be the type where the task is unstructured and 
a chain of associations must be verbalized 
B Sensory stimulation is necessar ) to maintain cortical arousal and 
sustained self directed cognitive activity, but too much sensory 
stimulation arriving simultaneously at the cortex results in very 
high cortical arousal and disrupts cognitive sequences 

VJI In the absence of directed cognitive activity, but with diffuse stimu 
lation from the ARAS, excitation spreads along diverse pathways in 
associative areas of the cortex leading to an increase m ‘ primary 
process thinking The lack of control over cognition is threaten 
mg to some persons and may result in anxiety 
VIII The disorganization of the cortex by very low or high cortical ac* 
tivation, relative to OLS releases inhibitory influences over cogm 
tion and control of emotional reactions, which may lead to 
heightened suggestibility or exaggerated emotional reactions to 
minor worries or annoyances 

IX The disorganization of the cortex by low or high cortical arousal, 
relative to OLS may cause confusion of orientation m the absence 
of external cues (SD) Misreading kinesthetic and somesthetic sensa 
tions (body illusions) or the locus of visual or auditory imagery 
(hallucinations) may be the result 

X A When a sensory modality is isolated from stimulation sensitiza 

tion or excitability is increased m areas in the central nenous 
system which mediate that modality Sensitization also occurs in 
other nonisolated modalities 

B There is an inverse relationship between the exteroceptive and 
somesthetic or interoceptive sensory systems A decrease in ex 
teroceptive stimulation results in increased sensitization to 
somesthetic stimulation An increase in exteroceptive sumuta 
non tends to block somesthetic afferent stimulation probably at 
the reticular formation 


CONCLUSIONS 

1 lie ultimate value of sensory deprivation research will be found in 
us contribution to behavioral theories Tiic motivational theories of the 
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1930 s placed a relatively great importance on specific physiological drives 
such as hunger, thirst, sex, and pain avoidance Stimuli were considered 
in a motivational role insofar as they activated such drives through con 
ditioned or unconditioned associations In the last two decades, the non 
specific role of sensory stimulation in maintaining arousal and tonus has 
been recognized Research indicating the importance of early stimulation 
for later learning perception, and motivation led to studies of the effects 
of sensory restriction in adult humans From these studies has come the 
recognition that sensory stimulation is not just secondary reinforcement 
or discriminative cues Sensory variety is not just the spice of life, it is the 
bread of life However, it is a large step from the recognition of this need 
of higher organisms to the incorporation of the data into behavioral theo- 
ries Many theorists are like the blind men feeling different parts of the 
elephant The physiological theorist and the personality theorist do not 
even appear to be feeling the same elephant But despite our disagree 
ments we all agree that something is there and most of us agree that it is 
rather large A single variable approach to the study of the phenomena is 
not likely to yield much understanding of the beast Similarly a single 
level of theorizing whether cognitive, personality, or physiological, is not 
likely to be adequate The insular purity of the empty box theorist and 
the sweet innocence of the physiological reductionist will be increasingly 
hard to maintain as more sophisticated data from psychophysiology dc 
mand the attention of theory Theories which purport to explain the 
phenomena of sensory deprivation must be capable of explaining all of 
the data including social influences individual differences and slowed 
brain waves Theories such as Field Orientation and Optimal Level of 
Stimulation seem to be most suited for the purpose because they employ 
models which translate readily into physiological and behavioral terms 
and adapt well to the study of individual differences 
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The theoretical formulations discussed in this chapter are those whose 
central concern is a cognitive one. Although they are not equally explicit 
on the matter, expectation hypotheses and information-processing hy- 
potheses both emphasize that man needs structure to function optimally. 
When that structure is taken away, as it is in SD— when one does not know 
the “right thing to do," cannot evaluate the consequences of one's acts, or 
is deprived of informational feedback and stimu!ation~the individual will 
seek out and attach himself to whatever cognitive anchors, external or 
internal, are available. 


THE EXPECTATION HYPOTHESIS 


Anticipation, instructional set, and role playing by experimenter and 
by subject— the “social psychology of the psychological experiment" (Orne, 
1962)— have recently become matters of concern in many lines of research. 
Matters of concern, that is, to the few who are busily documenting the 
phenomenon; but matters frequently shrugged off by many other workers. 
Nevertheless, the evidence that these factors can significantly affect experi- 
mental results is plentiful and persuasive. Several recent reviews demon- 
strate the quantity of relevant data (Masling, I960; 1966; Rosenthal, 1964; 
1966), and the number of different experimental settings and techniques 
in which the effects have been found establishes the weight of the argu- 
ment. In this section the term “expectation” is used to include the effects 
of tacit and overt suggestion, of prior knowledge or experience, and of role 
playing. 

Among SD researchers, the staunchest advocate of the expectation 
hypothesis lias been C. W. Jackson, Jr. He and his co-workers have argued 
cogently that “The subject's prior knowledge of the expected or antici- 
pated effects, his motivation to experience and report, or not to experience 
and not to report ... are variables that are generally underemphasized 
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but are dearly of great importance (Jackson Jl Pollard 1962) In fact the 
abstract of the artide from which this statement is quoted begins with the 
famous dialogue between Hamlet and Polonius in which the former 
suggests— and the latter accepts— various interpretations of a presumably 
inkblot shaped cloud (Hamlet, Act III Scene 2) 

Several sources of expectations can be identified in the SD situation 
The subject may have experienced SD previously or may ha\e some 
knowledge of previous SD results from earlier subjects from popular 
media or from the scientific literature The experimenter playing the 
role of Hamlet, may explicitly suggest to the subject what he should ex 
pect ( Let me know e\ery time you see an hallucination ) or may com 
mumcaie such suggestions implicitly m his instructions (This is the 
panic button just in case ") Of course this may result either in com 
phance or in what Masling (1966) has called the Screw You effect the 
determination not to give the experimenter what the subject thinks he 
wants Last the expectations of the experimenter may affect the way he 
himself treats the subject the way he administers his tests or the way 
he scores the data Let us take up these sources of bias in order 

The effects of repeated SD sessions are discussed in chapters 3 5 and 
9 Generally an adaptation phenomenon is found m that subjects report 
and show fewer SD symptoms the second time ^\hy don t subjects 
experience these presumably anticipated symptoms’ For one thing, adapta 
tion to SD itself may cancel them for another reduced uncertainty and 
stress— the fact that the subject knows from actual experience what to 
expect— may eliminate those SD phenomena which anse from the lack of 
such knowledge prior to the first session This uncertainty reduction ex 
planation (to which we shall return later) is bolstered by the findings of 
many investigators that the attrition rate as well as the occurrence of 
negative reactions goes down when their procedure involves such steps as 
familiarizing the subject with the chamber the instruments the duration 
of the session etc. before confinement (see chapter 9) 

Incidentally one frequently reads that SD is a laboratory analogue 
of such situations as space flight Arctic weather observation or radar 
operation to test the consequences of real life previous experience wc 
should have experiments drawing subjects from experienced radar oper 
ators nuclear submariners spclunkers and the like It would be interest 
mg to see how the personality and experiential parameters involved would 
manifest themselves in the laboratory 

Previous knowledge from second or third hand sources raises prob- 
lems of accuracy With the popular news metlia novels and movies all 
having contnbuted to tl e linking of SD with such phenomena as insanity 
an! 1 rainwashing the direction of suggestion is obvious Subjects who 
dense tl eir expectations about SD from these sources will probably lie 
mire anxious and more certain that they will experience bizarre events 
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Jackson and Pollard (1966) reported lhat 36 of 48 college student subjects 
knew one or more items of information about SD conditions and out 
comes were able to associate SD with other research areas etc Their 
information tended to be on the dramatic side effects such as hallucina 
tions and neurotic behavior and tile relation of SD to space trasel con 
centration camps ESP and so on were prominent responses It is clear 
that SD subjects who tend to be drawn from college populittons arris e 
at the laboratory with a fairly extensive although biased set of expecta 
tions 

Although Reed (1962) reported tint expectation of effects was posi 
tively related to their occurrence the evidence on this point is inconclu 
si\e Zuckerman and Cohen (1964b) found no correlation between previ 
ous knowledge and hallucinations although only 40 percent of subjects 
who chimed to have no expectations about SD reported hallucinations 
contrasted to 61 percent of those who did have expectations this trend was 
not statistically significant In view of the fact that the simplest type of 
visual sensation was m general found to be influenced by experimental 
suggestion it is regrettable that there was no specific report of the correla 
tion between such sensations and expectation 

The communications of previous subjects may be biased such sub- 
jects may emphasize the dramatic aspects of their confinement or in talk 
mg about the tasks involved may predispose their listeners to certain kinds 
of responses When subjects are asked— or made to swear dire oaths— not to 
discuss the session a self selection procedure probably determines tlieir 
cooperation This factor an important one in many kinds of research lias 
only recently begun to undergo empirical investigation (Wiiebben 1967) 
Suggestions from the experimenter whether explicit or not have 
been demonstrated to be a significant variable in psychological research 
(seeMaslmg 19GG Rosenthal I960) Ornc and Scheibe (1964) showed lhat 
an experiment'd situation made somewlnt threatening by flic use of 
medical props and described and labeled as SD resulted in more SD ef 
fccts than an identical summon presented as a control treatment and 
Without the stage setting One wonders whether some degree of suggestion 
was operating in both directions rather than as the authors assume the 
demand characteristics of the experimental treatment being solely re- 
sponsible for differential performance 

Ornc and Schcibcs din may also be interpreted as the result of a 
perfectly legitimate experimental technique the induction of psydiologi 
cal slrcss some of sshosc consequences are similar to lliosc of SD fn the 
same in) lum s er ami ihirsi line some similar consequences (increased 
aelic ilj ifte strengthening of dominam responses, and so on) allliough no 
one ssould arsue lint one is a contaminant of the oilier The common con 
sequence ma) lie arousal and one should nor be surprrsed dial the lineal 
cnee! subjects of Orne and Sche.be m fret shore arousal e/Tecit jtcis ar 
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nonthreatened SD subjects have done (Suedfeld Glucksberg & Vernon 
1967) 

As has already been mentioned the presence of a panic button 
and related features of the orientation procedure may tacitly indicate 
what the experimenter expects to happen Other sources of implicit sugges- 
tion are present in many pre SD procedures Some experimenters conduct 
a question period concerning physical and mental health some programs 
require a brief psychiatric interview and in some cases subjects must sign 
release forms relieving the institution and the experimenter of liability in 
case something happens Zuckerman (personal communication) has 
pointed out that an austere and forbidding laboratory atmosphere and 
the thick walled, thick-doored tomb-like SD chamber have their own 
suggestive characteristics So do attached wires and electrodes in studies 
using physiological measures As in the Orne and Scheibe experiment 
anxiety may be aroused with the resultant data being at the very least con 
taminated by this factor 

One might also consider the affective concomitants of the water 
immersion procedure with the mask the air hose and the strangeness of 
the element Even disregarding its stimulus-reducing properties this tech 
mque would surely result in more dramatic effects than room confine 
mentl 

It is in the area of explicit experimenter suggestion that the greatest 
amount of empirical work has been conducted On the positive side we 
have the reports of Kandel Myers and Murphy (1958) Jackson and Kelly 
(1962) Pollard Uhr and Jackson (1962) Schaefer and Bernick (1962) Zis- 
kind (1964b) and Murphy (1966) All of these experimenters varied the ex 
tent to which subjects were led to expect certain kinds of phenomena (most 
frequently hallucinations) and/or the degree to which these expectations 
were structured by the experimental instructions and all of them found 
that these instructional variables were positively associated with the phe 
nomenon involved On the negative side there are the papers of Rossi 
Sturrock and Solomon (1965) and of Short and Oskamp (1965) both of 
which report a lack of suggestion effects on the occurrence of visual sensa 
tions Zuckerman and Cohen (1964b) found that vague changes in per 
ceived illumination were reported more frequently by a suggestion than 
by a control group although complex v lsual sensations were not amenable 
to suggestion 

Jackson and Pollard (1966) point out that in the studies which pur 
port to demonstrate a lack of suggestion effects the control or no- 
suggestion group may in fact have expectations deriv ed from other sources 
The result of this would be that both groups would in fact enter SD with 
very similar attitudes and the lack of behavioral differences would prove 
nothing Tim argument has mem For one thing the negative results 
merel) succeed in proving the null hjpothesis for another Zuckerman 
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and Cohen point out that It is the high percentages (of reported \ma] 
sensations] in our control and mild suggestion groups which account for 
the lack of significant differences (J964b p G59) In other words alt of 
their subjects in an experiment run approximate!) 2 years after that of 
Jackson and Pollard (1962) behaved like the latter s suggestion group If 
ive consider the spread of knowledge about SD phenomena which may 
ln\c occurred during the time lag Jackson and Pollard s (I9C6) hypothesis 
seems quite reasonable Could it be tint the ineffectiveness of direct sug 
gestion is related to the growing sophistication of subjects which makes 
such suggestion redundant? And if so uftat other areas of psychological 
research are being affected by the same process’ 

The problem of unwitting suggestion or differential handling is a 
thorny one and threatening for all imestigators The honesty of the re- 
searcher is not m question and wc therefore have to assume that he is 
unaware of Ins own confounding of the data No work has been done to 
c'aluate the importance of such \anablcs m SD experiments hut there is 
persuasue evidence concerning their role in a sariety of other areas 
(Rosenthal 19G6) The miximal automation of testing and scoring pro* 
ccdurcs the use of blind and double blind scoring and analysis and per 
haps the employment of research assistants who are ignorant of the S3n 
ables and hypotheses involved should reduce the hazard 
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(Schroder, Driver, & Streufert, 1967), field-dependent individuals (Witkin 
et al 1954), or people who score high on tests of suggestibility, regardless 
of underlying personality variables (Cambareri 1959)— may give us data m 
which suggestion effects play a disproportionate role vts-a vts SD effects 
For example, the expectation hypothesis has been used to explain a 
personality difference relevant to SD Dohrenwend and Dohrenwed (1966), 
using anxiety arousing instructions found that first bom subjects reported 
more symptoms of psychological distress occurring in an 8 hour PD session 
than did later borns Furthermore, only 7 of 16 volunteers for the experi- 
ment were firstborns (Dohrenvvend, Feldstein Plosky, 8. Schneider, 1967), 
in contrast to almost 80 percent of the volunteers for an SD study with a 
reassuring recruiting text (Suedfeld, 1964c) A more recent study indicated 
that while minimal recruiting information resulted in equal degrees of 
anticipated SD stress among first and later borns a reassuring approach 
led to significantly reduced anticipated stress for first boms only (Suedfeld, 
in press) Apparently, first borns are more susceptible to instructional set, a 
conclusion which is compatible with other ordinal position data (Sampson, 
1965) The extent to which this difference leads to performance differences 
while in SD remains to be investigated 

Cambaren (1958) in what is undoubtedly the area's most frequently 
cited unpublished dissertation demonstrated that suggestible subjects tol 
erated water immersion SD longer than less suggestible people, generated 
more hallucinations and fantasies, and were less threatened by various 
unusual experiences These differences were associated with an expecta 
tion difference suggestible subjects (like first boms) perceiv ed the experi- 
ment the way it was explained to them as an SD study, nonsuggestibles 
saw it as a stress study 

To sum up, there is no real evidence that expectation is either suffi 
aent or necessary for the appearance of the wide variety of results attrib- 
utable to SD Suggestion and expectation might best be thought of as 
experimental variables, valid in their own right, which may or may not 
be combined with SD in a given study When they are so combined, they 
may provide the kind of behavioral norm which the subject, adrift m an 
unprecedentedly amorphous situation, greatly needs, and they may conse 
quently reduce some of the real effects of SD even while they identify the 
responses the subject should emit Supporting this hypothesis is the state 
ment of Zuckerman (personal communication) indicating that in several 
experiments where subjects were informed about possible SD effects a day 
before the session, If anything such information reduced subsequent 
effects rather than accentuated them 

Tins mi) indicate the most useful explanation of the role of expecta 
non Suggestion does not necessanl) lead to compliance and prophecies 
are not alua>s self fulfilling But SD itself is an unfamiliar and featureless 
situation The indtstdual isho must cope suth it is not on]) ignorant of 
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wlnt the successful responses are he is not eten sure what success is Any 
clue whether from previous reading os ert suggestion instructional set or 
intuition presides information and structure This would ”^'*»V** 
important aspect of the suggestion is its information value rather than 
us content—i hypothesis worth pursuing 


THE INFORMATION PROCESSING APPROACH 

One theoretical s less point ssh.ch is particularly relesant to SD is that 
svh.cl. conce.ses of the human being as an information 

which tie in at one point or another ss.th hypotheses 
and/or physiological irousal to SD is Jerome 

The best known application of Bruner em 

Bruner s (1961) diaptcr in t te J P developmema I critical pe 

plnsues the deleterious affects of SD h | suggesting that to 

nod (see chapter 1) He explain „ ’ “ or^msm tnusf deselop a model 
operate elfectisely in an '"'"T”' least twtfreasons In the first place it 
of the ens ironment and this fo w l,ereby-to use the 

,s a ssay of consen.ng tnformatton <■« [rom accldcnls or in 

ancient Aristotelian language-rve sep sudl modcls lt becomes 

modern terms signal from noise xtrapo i at e and interpolate on the 

possible secondly for an organ ‘ P kmd of m f e rence that may 

basts of partial information to perfo 200) No , only does 

be called going beyond the in ° t)ie 0 p por t u nity of constructing 

early deprivation rob the org d development of efficient 

models of the environment it asop-en.s.l- ^ ^ ^ t0 what 

strategies for evaluating infonnauo ^ acct f rd , ng to Bruner the de 

and with what livelihood (p mcs unab ] e to organ.te stimuli 

velopmentally deprived “g™”™ emiro „mental information nor does 
adapmely because it can ne “ 1 " . [0 match the experimental terrain 

it have a cogmt.se map against d s an interference with a 

Short term deprivation in allor continuous feedback to 

maintenance process whereby orgam ^ rdatrf language the 

guide their responses To pu .Miller Galanter S- Pribram - ) 

TOTE (Test Operate TestEx ) < duil cann0[ evaluate the success 
is disrupted at the second T * , ‘^correlation among the ^Keptual *e 
l„s behavior One problem ts the b< . hawor ,s not followed b, ith 

motor and the cognitive systenu mot bc interpreted m an 

accustomed o„s of the importance of normal 

accustomed way {f° r 
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motor-sensory feedback, see Held and Freedman, 1963; Freedman, 1964; 
Held, 1965). Another is that there is no internalized criterion as to what is 
"successful” behavior in SD, so that it is difficult to evaluate whatever 
feedback is available. This interference would be quite disturbing, par- 
ticularly when perceptual or cognitive tasks must be performed; one does 
have a map, but there is no recognizable landmark against which to orient 
it. This may be one reason why very familiar tasks, whose critical anchors 
are well internalized, are not adversely affected by SD (see chapter 5). 

Another major contribution to this approach is that of Inglis (1965). 
In explaining why the interruption of the feedback loop by SD does not 
result in immediate performance decrements, Inglis hypothesizes that 
adaptive problem solving and learning provides information which is 
stored and which the SD subject can use to maintain the loop for a while. 
Eventually, these referents decay, and then “the oscillations of solution- 
search might be expected to become wider and wider, and for that matter 
wilder and wilder” (p. 311). This, although a reasonable hypothesis, im- 
plies that problem-solving behavior becomes more original in SD, a pre- 
diction not supported by the data (see chapter 5). Inglis explains the SD 
symptoms of blinded and immobilized patients as a result of reduced 
storage capacity, which makes these patients even more than normally 
dependent upon continued patterned input (many of the patients are 
elderly, and short-term memory is impaired with age). SD is transitorily 
therapeutic for schizophrenics, and reduces the effects of psychotomimetic 
drugs, because it interferes with an inefficient feedback mechanism. It 
serves to filter out excess information which in a normal environment 
would pass into the system and would disrupt effective behavior (see also 
Cohen, Rosenbaum, Dobie, & Gottlieb, 1959; Cohen, Luby, Rosenbaum, 
Gottlieb, 1960). It is easy enough to assimilate both the findings and the 
interpretations of SD research to such a framework. 

Cameron, Levy, Ban, and Rubenstein (1961) refer to the SD subjects' 
attempts to maintain structure by reminiscing, moving around, and no- 
ticing regular recurrences in this homogeneous world— occurrences such 
as the faint sound of a scheduled airliner passing overhead, the arrival of 
meals, and the experimental presentation of inputs (this points to one 
danger in SD research, the interference of tests with the states that the tests 
are supposed to measure). Ruff, Levy, and Thaler, in their article (1959), 
likewise emphasized that "men must . . . have information which means 
something to them. . . . Without such information, they have no links to 
their accustomed world. Loss of these bonds leads to anxiety and impair- 
ment o! performance” (p. 603). In a more recent paper, Ruff, Levy, and 
Thaler (1961) pointed out that subjects attempt to structure the SD ex- 
periment in terms of their accustomed patterns of experience. The work 
of Rosenzweig and Gardner (1966) indicates that meaningful inputs dur- 
ing SD greatly reduce the occurrence of adverse phenomena. Presumably, 
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me amngful stimuli help to reestablish the validity of one s model of the 
world the model which is useless when no external anchors are available 
Similarly, the arousal of information drive (Jones, 1966 and chapter 
b of this book) may be based on the need for an intact feedback loop In 
the same vein Muller (1961) noted that sensor) overload must be an excess 
of information, not merely of stimulation Evidence from other research 
methodologies confirms the importance of perceptual feedback (see eg 
Smith & Smith 1962 Kohler 1951, Teuber, 1960 Riesen 1958 Held & 
Freedman 1963) It is reasonable to assume that to the extent that SD 
does interfere with the feedback loop u will have deleterious effects on 
performance— at least until adaptation occurs perhaps via the recognition 
of a new or more subtle set of feedback signals 

Freedman (1961) hypothesizes the existence of two schemata which 
every normal adult organism possesses a spatial schema with such dimen 
sions as up down and self-other which is used to structure the perceptual 
world and a body schema which is the integrated result of all perceptual 
and cognitive processes used to locate new sensations and to deade on 
new actions SD disorganizes the spatial schema and through interaction 
disrupts the body schema as well The basis of these disruptive effects is 
that tile usual dimensional categories and reference points become inap- 
propriate in SD relationships cease to be continuous and predictable 
Furthermore there rs so much noise in the field (as i result of homo- 
geneous nom n forma live stimulation and from spontaneousneural firing) 
that information processing breaks down 

Broadbent (1953 1958) has used a computer model of information 
processing to explain attention learning and memory He views the cen 
tral nervous sjstem as a single communication channel Because Its ca 
pacify is limited a selection process takes place in which certain diarac 
terisucs make i given stimulus more likel) to be attended to some of these 
characteristics are stimulus fevtures (physical intensity modality etc) 
some are environmental (eg time since the last information from similar 
events was processed) and some are orgamsmic (drive states which increase 
attention to remforcers) The filtering sjstem passes and blocks different 
kinds or information ns time goes on thus if ontj one kind of stimulation 
is presented externally attention tends to wander The subject becomes 
attuned to his own thoughts emotions and dajdreams. and to faint 
rcsulual stimuli in the environment These distractions become more and 
more {wtent is time goes by and although Broadbent applies the ex 
planation primanlj to vigilance studies we understand the occurence 
of hallucinations inabdttj to concentrate lowered sensory thresholds and 
other SD data 

One implication of the information processing approach is that per 
sociality differences in the reaction to SD can be predicted systematica!!} 
Basically one would expect that those who re!) too strongly on fxirrnal 
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cues to maintain psjcliological equilibrium do poorl)' (Rut Lev), *■ 
Thaler, 1959, p 603) On this basis we would expect concepts such as intro- 
\ersion-extra\ersion, satiabilit), conceptual complex!!), stimulus seeking, 
and the like, to pnnide predictive frameworks There js some evidence in 
favor of such hypotheses although it is by no means conclusive (see chap- 
ter 12) 

One personality theory which predicts differences in the reaction to 
SD is that of Schroder and his co-workers (Haney Hunt, R. Schroder, 
1961, Schroder, Driver, 8. Streufert, 1967) This theory posits a dimension 
of conceptual simplicity-complexity The conceptually simple individual 
processes information in ngid, absolutistic vs ays whereas the complex per 
son is flexible, integrative, and subtle At the same time, he is able to 
process information more accurately and more rapidly, and has a rela 
mely high need to obtain and use information— rather than existing pref 
erences or biases— in coping with problems In the three SD studies based 
on this framework, complex people were shown (1) to find SD more un 
pleasant than simple subjects (Suedfeld, 1964a), (2) to be less persuasible, 
both after SD and m a control condition, than simple subjects (Suedfeld 
1964d), and (3) to be more willing to comply with the demands of the 
experiment m order to receiv e information, but to be less willing to accom 
pany compliance with actual belief change, than either control subjects 
or than confined simple subjects (Suedfeld & Vernon, 1966) 

Field dependence-independence which is related to conceptual 
complexity (see Harvey, Hunt, & Schroder, 1961), has also been found to 
influence the response to SD Field-dependent subjects may be more 
stressed by SD (Cul\er, Cohen Silverman & Shmavoman, 1964, no such 
difference was found by Biase SL Zuckerman, 1967) but their performance 
on various perceptual tests although consistently worse than that of field 
independents was no worse after SD than it had been before (Cohen &. 
Silverman, 1963) The importance of informational anchors was demon 
strated b) the fact that when subjects were told ahead of time what the 
experience would be like, field-dependent participants reacted with much 
less anxiety and arousal— in fact, their responses were much like those of 
the field independent subjects (Culver, Cohen, Silverman, 8. Shmavonian, 
1964) Similarly, Murphy (1966) reported a significant SD-caused cognitive 
decrement for field-dependent but not for field independent subjects 
Both groups evidenced decrements when suggestions indicated that deten 
oration was to be expected 

\\ e may thus conclude that the difference between the groups m the 
no-information condiuon was due to differential levels of tolerance for 
lack of external structure Presumably field independent people can gen 
erate enough information internal]) to ward off highly negative reactions 
to SD (see chapter 12 for a more detailed review of these studies) This, 
like the discussion of conceptual complexity, provides a more general 
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Tllcrnamc lo llic cxpcclaluin suggestibility !i )P oIhesis advanced earlier 
1 lilt 1 ! conceptual!) simple people and field-dependent people have rch 
tn elj- strong needs for external dues one result of tins fact is that they are 
more suggestible when the aiadlliduy of clues is low There is an inverse 
relationship between the amount of information in the environment and 
reliance upon an) particular item of information Such an explanation 
ireitx personalitj differences in susceptibility to set or expectation on the 
part of SD subjects as a subclass of broader differences in information 
processing characteristics 

An interesting reversal of focus was provided by Jacobsons (1966) 
study in which he demonstrated that a one hour SD session increased field 
independence! Unfortunately Jacobson did not separate the data from 
originally independent and dependent subjects the pre post differences 
he found arc fascinating but one wonders how the original scores were 
related to the change scores The importance of the choice of instruments 
is also shown b) tins study Heron (1961) using the Embedded Figures 
Test found no difference due to PD while Jacobson did find one on the 
Rod and Frame Test (where bodily not merely visual cues can be used) 
There Ins also been some theorizing that extroverts, relying more 
upon external cues respond less adaptively to SD than do introverts The 
evidence on this point is quite contradictory introverts quit sooner but 
obey instructions by moving less (Tranel 1962) extroverts report more 
cognitive disturbance while introversion is negatively correlated with 
hostility heart rate variability and changes in GSR fluctuation (Zucker 
man et al 1966) extroverts underestimate time spent in SD more than 
introverts (Reed 8. Kenna 1964) and there is no difference between the 
two groups in mov ement or in SD tolerance (a failure to replicate Tranel s 
results) visual sensations or changes in subjective well being as a result of 
SD (Rossi 8. Solomon 1966) 

The theories which emphasize the information reducing aspects of 
SD have several great advantages For one thing they explain why PD— 
where the sensory receptors certainly do not suffer lack ot stimulation— has 
effects comparable to and sometimes even more severe than SD For an 
other they integrate SD theory into more established and more general 
explanations of behav ror particularly consistency and variety theories (see 
FtskeX. Maddi 1961b Maddi 1967 Berlyne 1966) For a thud (and many 
people would argue that this is no advantage) the) focus the primary con 
cem of behaviori] scientists where it belongs on behavior and on psycho- 
logical explanations thereof Lewms idea that psychological phenomena 
should be explained on the basis of psychological concepts has much to 
recommend it and to explain such phenomena by referring to vaguely 
understood phys ological concepts seems a waste (If we must have vaguely 
understood substrata they might as well be psychological ones!) Inghs 
(J965) attack on the reticular system explanations of SD puts this point 
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dearly: "It is . . . trite to say that the nervous system, or any part of it, is 
complex enough, if only we understood its complexities, to account for 
behaviour ... In fact, unless and until these very neural complexities 
are themselves understood, it is difficult to see how such physiological mys- 
teries can be used for the eluddation of behavioural puzzles” (p. 309). 
This is not to say that there is no relevant neurological substratum; to 
argue that, we would have to believe in a transcendental psyche. But to the 
extent that the neurological explanations are based on guesses, they offer 
no advantage over psychological guesses— and in fact, being one more step 
removed from the behavioral data, may offer a disadvantage (see also 
Hebb, 1958; 1966; Reitman, 1965, p. 43). 


COGNITIVE MOTIVATION: THE U-BIQUITOUS CURVE 

Another aspect of information deprivation is its motivational power. 
Deprivation implies the removal of a desired and/or needed class of ob- 
jects, and a consequent tendency to regain those objects. The adaptation 
of classical drive theory to SD has been discussed by Jones (chapter 6); 
briefly, the list of drives is extended so that it contains needs for explora- 
tion (Butler & Harlow, 1957), manipulation (Harlow, 1953), competence 
(While, 1959), novelty (Maddi, Charlens, Maddi, 8c Smith, 1962), informa- 
tion (Jones, chapter 6), variation (Maddi, 1961), stimulation (Lilly, 1956), 
etc. These “drives'* are then used as constructs analogous to those of the 
homeostatic biological drives such as hunger and thirst. Hullian and re- 
lated behavioristic theories can be called upon to deal with specific and 
general drive effects, with the parameters of deprivation duration, rein- 
forcement, conditioning, and the like. 

Besides the motivational aspects of information, uncertainty, and 
novelty, we have models which relate the effects of SD and/or isolation to 
more traditional motives aroused by the situation. These motive states 
have been hypothesized to include frustration (Hartup & Himeno, 1959), 
anxiety (Walters & Ray. I960), social drive (Gewirtz fc Baer, 1958), depen- 
dency (Azima. Vispo, 8: Cramer-Azima, 1961), and stress In general (Shma- 
vonian, 1964). All of them have in common the characteristic of Hull’s 
‘D and Hebbs "arousal function": the increase of arousal, with pre- 
dictable effects on emotion and performance (see Walters 8: Henning, 
1961; Bandura fc Walters. 1963; chapter 5 of this book). 

The drive approach has the attraction of integrating the effects of 
isolation, confinement, and SD into a well-established theoretical system. 
On the other hand, it tends to erode the oncc-vita] physiological aspect of 
the definition of drive, because no relevant tissue deficit has been identi- 
fied with exploration and the other "new" drives. Furthermore, there seem 
to be greater intraspecies differences in the need for novelty, as an ex- 
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ample than in the need for food reinforcers vary more widely and are 
difficult to identify independently adaptation seems to occur much more 
easily and whereas the traditional times usually need external reducers 
novelty and stimulation can be produced internally Last the extensive 
evidence for drive inducing motivation goes counter to the mainstream of 
traditional drive-reduction theory although there is of course a great 
deal of evidence that organisms seek the arousal of even the homeostatic 
drives under certain conditions (eg Sheffield 1954 Mendelson 1967) 
Obviously it is possible to stretch the drive defmiuon to cover these mo- 
tives The gam provided by doing this is questionable and definitional 
quibbles are a rather sterile enterprise 

Another perhaps more fruitful point of view has led to die proposal 
of formulations which are closely tied to mformauon processing theory 
and to drive theory (particularly to the concept of general drive state) as 
well as to physiological arousal theory 

These are the formulations which use a concept of psychological 
arousal to explain SD effects On the one hand these explanations use 
arousal or activation as the basic construct on the other they use non 
physiological measures for inferring arousal level (see eg Blum Geiwitz 
R. Stewart 1967) In general their predictions follow the ubiquitous 
U-curve when arousal is moderate performance is optimal 

Fiske and Maddi (l96Ja) have proposed a conceptual framework 
which although it refers to such neurophysiological constructs as activa- 
tion (central) and arousal (peripheral) rests primarily upon behavioral 
evidence The activating effect or impact of sum ula non depends upon its 
intensity meaningfulness and variation The theorists posit an optimal 
activation level the organism taking action to restore this level whenever 
necessar) Because level of activation vanes directly with the total impact 
of current stimulation one would expect that high or low impact would 


result in optimum seeking This is the familiar hypothesis of the golden 
mean and Fiske and Maddi accept the curvilinear activation performance 
relationship which is defended fry ScMtftbwg Htbb (1955) Levtba 

(1955) Duffy (1962) MaJmo (eg 1959) and Easterbrook (1959) among re 
cent theorists and whose original foundation stone was the Yerkes-Dodson 
Law (1908) The Fiske and Maddi (1961b) book integrates into tins frame 
work findings from restricted reanng studies observations of exploratory 
and play behavior in animals human motivation research personality 
research and even psychological aesthetics A discussion of human vigi 
lance and SD studies is also included (Fiske 1961) The reviewer points 
out the great individual differences in response to SD and hypothesises 
tint these are due to differential ability to maintain the optimal activa 


non level Obviously external stimulation in SD provides low impact at 
least after adaptation but the subject can stimulate himself or become 
more sensitized to residua! stimulation thus increasing activation 
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Maddi (Maddi Charlens Maddi. S. Smith, 1962, Maddi 8. Berne, 
1964, Maddi, Props! SL Feld, tiger. 1965 Maddi S. Andrews 1967. Maddi, 
1967) has gone on to document and to measure a need for \anet} Tins 
need has two forms acme measured by the novelty of responses to an 
unstructured situation and passive, desire for novelty, scored similar!) to 
the TAT type ' nAch measure (Atkinson 1958) The former has been 
found to decrease, and the latter to increase in a monotonous situation 
Maddi and Berne (1964) hypothesized that subjects could not engage in 
acme variation production vs i thou t rejecting the constraints of the expen 
ment and that the continued monotony then interfered vsith cognitive 
activity Thus need for variety was expressed only passively It is strange 
that no SD researcher has yet used Maddi s measures and hypotheses in 
spite of their obvious relevance 

Jones (see chapter 6) demonstrates that an information need anses in 
SD, the depnved subject is motivated to restore an optimal level of infer 
mation in his environment Although Jones is essentially a drive theorist, 
the fact that this optimal level is a moderate one is implied by the aver 
sneness of highly informational stimuli for subjects who have been tnfor 
mation satiated or overloaded This theory and the related research are 
extremely important contributions, their cursory treatment here is jusu 
fied only by their detailed exposition in chapter 6 

Beriyne (eg, 1966) uses exploratory behavior to show the attractive 
ness of both structure and uncertainty Specific exploration occurs when 
the organism is disturbed by excessive uncertainty, its goal is to get stimu 
lation from sources that can supply the specific information needed ‘ Di 
versive exploration occurs when the organism seeks out change, novelty, 
complexity, regardless of source in order to reduce its arousal level to 
optimal The kind of information seeking discussed by Jones along with 
the need for stimulation found by the McGill group by Vernon and Me 
Gill (I960) by Zuckerman and Haber (1965) by Goldstein (1965) and by 
Smith and Myers (1966) the stimulus-action hunger defined by Lilly 
(19a6) and the like represent diversive exploration, the action taken by 
SD subjects to cope with this unstructured and normless situation (see, 
e g-. Vernon 1963 pp 67-70) is specific exploration Considerable evi 
deuce exists for similar optima in lower organisms (see chapter 1, Yiske 3k 
Maddi 1961b Isaac, 1962 Beriyne 1966 Harrington &. Kohler, 1966) 

Thus in Beriyne s theory exploration has two functions to reduce 
uncertainty and to increase stimulation Quite clearly a moderate level 
of uncertainty is best This is similar to Maddi s recent stand (1967) in 
which he concludes that both consistency and variety are desired— in fact 
“pursued and enjoyed 

The most recent entrant into the field is Zuckerman s Optimal Level 
of Stimulation concept, described in detail in chapter 12 The major pos- 
tulates include a positive relationship between level of arousal and stimu 
lus variables (these latter however can vary inversely among themselves 
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m inverse relationship between existing level 
lotenual of stimulation characteristic optima ] 
(lie independence of cortical and autonomic 
. of moderate arousal lcsels This formulation 
is tn min) s\a)s simthr to other O cone lheor.es Its major ad.amage is 
lint It IS much more specific than most taking into account such seldom 
considered sirnhles is diurnal c>cles Of course it is also more closely 
tied jo SD research than die more general theories and integrates some 
"Wpccts ot l ,er SD models (eg the concept of primary process tolerance) 
Some of these theories seem to deemphasize the specific characieris 
tics of SD m order to integrate the technique into a great array of other 
Mtuitions just as the expedition suggestion set theories do In a way this 
is good the common view of SD among psychologists is that it has very 
little relevance to the rest of the experimental areas One sign of this is 
tint even now most introductory texts if they mention SD at all restrict 
their discussion of the topic to live more dramatic and outr/f of die McGill 
findings At the same time many SD researchers tend to overlook impor 
lant connections between their own work and relevant research m animal 
behavior developmental psychology human mom ation etc Of course 
although SD may— in fact must-have many features in common with 
other situations, it js also important to remember jts unique characters* 
tics No completely adequate theory will be developed until both of these 
aspects arc integrated 

U curve theories have ma^or adtantages m that the ) tend to be em 
pincally testable have at least some relationship to neurophysiological 
facts while maintaining focus on behavior and provide a fairly general 
framework They have two major drawbacks besides die one of identify 
ing tlie relevant physiological indices and effects First arousal level (or 
emotional level or level of information need) is at the moment impossible 
to measure precisely Tor this reason no attention is paid to the prob 
ability of constant fluctuations m arousal even within a given expenmen 
tal session Most experimenters rely on a crude ordinal scale in which low 
moderate and high levels are defined operationally widun the specific 
experimental manipulation Because one experimenter s moderate level 
may he another s high [eg Suedfeld Glucksberg and Vernons (1967) 
moderate arousal— SD only— condition would be the high arousal treat 
ment in the usual SD study] quite obviously generalization is very tenu 
ous Another methodological weakness is that arousal levels uhich are 
actually responses arc usually defined m terms of stimuli This procedure 
erases all individual differences m actual arousal failures to respond to 
die experimental variable overreactions to the experimental variable and 
ill intervening degrees of response are combined into one category 

Second optimal arousal level is never adequately defined It is 
often staled that optimum vines with personality and with task (Fiske & 

Maddt 1961b) but little work has been done to measure the differences 


unking prediction difficult) 
of irons'll me! the arousal p 
levels for every individual 
arousal and the optimality 
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associated with these factors Extremely high and extremely low arousal 
are supposed to be aversive, yet some people engage in Grand Pnx racing, 
and others seek meditation in solitudc-and we cannot predict who will 
behave in which way Even worse, the definition of "optimum" is inexact 
Some theorists define it as tile chronic (accustomed) arousal level, assum- 
ing that the range oE lesels experienced by the organism during develop 
ment becomes optimal for that organism, others define it more or less 
operationally as the level svhich the organism prefers, measured by ap- 
proach avoidance (or diversive exploratory) behavior, still others think of 
it as the level at which performance efficiency is at its highest There is no 
reason to think that these three definitions, or any two of them, will 
identify the same lesel as the optimal one, yet theorists and experimenters 
blithely ignore the problem Not only that, but there may be a great num 
ber of optimal levels however defined, varying with tasks, personality 
characteristics, moods, situations, etc 


CONCLUSION 

The theoretical approaches reviewed in this chapter differ from those 
of chapter 12 m that they use less physiological yet very new constructs 
The concern with the role of the experimenter and related sources of ex- 
pectation is currently a burning issue not only among SD researchers, but 
throughout psychology It is unfortunate that expectation propositions 
tend to arouse defensiveness and to be summarily rejected by many work 
ers, unfortunate because they represent both interesting variables in their 
own right and contaminants against which one should be on guard They 
can be, and should be, integrated into any theory which purports to ex 
plain SD phenomena 

The information processing approach and its U-curve variant apply 
to SD the most recent advances in neurophysiological and psychological 
research on motivation cognition development, and personality Spring 
ing from the intention of electronic computers they construct a computer 
model of human behavior Although probably no more * real than 
Freudian steam-engine models or S-R telephone switchboard models they 
nevertheless offer a fruitful way to analyze the complex and dynamic in 
teraction between organism and environment 

One can no longer say that SD has facts but no theory Rather, many 
theories can be invoked each of which explains some of the data To the 
extent that these theories and bits of theories integrate SD related facts 
with general behavioral facts this is to the good but as Zuckerman points 
out in chapter 12 what we need now is a discriminating search for specific 
kinds of facts— those which will enable us to identify the most useful and 
relevant theories 
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Endurance, isolation See Tolerance, isola- 
tion 

Enriched ennrmtmmt, 4-J 

Epinephrine See Adrenaline 
Escape paradigm, 174-175. 176, 184-186 
See also Avoidance paradigm 
Exercises, effects of, 55-56, 96. 135 136, 138, 
147, 150, 151, 215 262-263, 32G See 
also Immobilization 

Expectancy set. II. 37, 48, 66. 68-71, 72-73, 
81, 95. 98. 99. 100, 102-103. 105. 108- 
111, 113 131, 151 156. 165, 211. 219. 
260-261, 273, 274. 317-318. 325. 360- 
363 425 427, 433-439 442, 443 See 
also Suggestibility, primary 
Expectancy set theory See Theories of sen 
tory restriction 

Exploratory behavior, 4 8, 77, 167. 201-202. 
201. 408, 444. 445. 446 448 See also 
Curiosity; Vos city 
Extinction. 202 

Extravcrt* 78 79 295 314-315, 423, 424, 
443 See also Introverts 
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Eye hand coordination See Motor coords 
nation 

Eye patching 12, IS 110 113 344 360-363 
See also Eye surgery phenomena 
£>e Patient Rating Scale 363 364 
Eye surgery phenomena 
affective changes 338 339 341 345 352 
cognitive changes 336 339 365 366 367 
delirium 337, 338 339 340 34J 344 346 
349 

delusions 337 339 340 352 353 
EEC abnormality 342 3 52 
exploratory variables 343-346 
future research direction of 368-371 
hallucinations 337 338 339 341 342, 
349 352 355 36a 366 
illusions 337 339 342 
incidence of 338 339 343 352 353 355- 
357 565-366 

prevention and treatment of 346-350 
354 368 

relevance to SD phenomena 335-337 
Eye surgery procedures 334-336 

Facilitatory effects See Cognitive perfor 
marine Perceptual performance 
Fallout shelter 8 384 385 387 388 39-4 
Fantasies 32 50 52 78 93 426 438 See 
also Daydreams 

Fnrnsn orth Mansell J 00 Hue Test. 215 See 
also Color perception 

Fear 6 52 70 338 341 394 39a See 
aba Claustrophobia Dark Quiet Cell 
Phobia 

Frrdback control system 411 413 414 418 
439 440 411 
Feral children 7 

Field dependence Independence 10 75 79 
80 82 120 146 265 266 271 2^5 311 
316-319 423-425 433 442 443 
Figural after- -effect* 8<J 212 221 309 See 
aba Illusions 

Figure Dtau tng Teu 79 80 
finger volume 273 277 
Fiaxctld 263 264 See also Curare Immobi 
luation 

Fluctuation dimension ol fS3 484 J85 
192 196 MS See a bn Difve(«) 

Food deprivation 5 
Fort Onl California f02 

Galvanic skin response (CSR) 67 72 "8 
76 122 277 29* 313 410 418 428 445 
duration and 52 59-GO 61 f°l 26^2*2 
expectancy set and 273 274 317 425 
field dependence independence and 2u5 
266 271 31&-S17 519 ***-« 


Galvanic skin response (GSR) (Cont) 
hallucinations and 267 270 
high vs low reactors 19j 271 272-273 
sex differences in 52 74 271 
m total vs partial 3D 52 74 270-271 272 
Gamfeld 51 99 117 241 242 290 300 
Ganrfeld vs goggles relative effect of 51 
Gentling effects of 5 
Glaucoma 337 338 See abo Cataract 
Gottschaldt figures See Embedded Figures 
Test 

Grip strength of 276 See alsa Physical 
changes 

Croup confinement See Confinement small 
groups m 

Croup tire role of 331 396 400 
Gustatory sensitivity 233 239-240 420 
Guttman scale 102 103 

Habit strength 170 177 180 193 !«6 
Habituation 428 429 

ll2llacimuon(i) 5 7 10 56 57 58 72 
258 314 427 441 
age and 12 1 
anxiety and 112 118 
arousal level and 60 62 105 116-119 
266-267 270 362 36 3 416 418-419 
431 

body position roleof 115-116 
classification of 9 32 33 94-93 
cultural factors in 144 
definition^) 86 93-91 100 
drug induced 116-117 121 122, 123 342 
duration and 63 66 % 9* 99 J03 J04 
106-107 108 III 115 115 117*1(6 
EEC activity and GO G2 116-119 256 
266-267 

expectancy set and 69 70 73 93 99 100 
ART m M3 KK-ll! US ?S6 3SO- 
363 435 436 438 

In eye surgery patients 337 333 339 
340 341 342 319 3 j2 355 365-366 
367 

fe Id rtrpefl lericr independence and 120 
hypnagogic 93 116 119 122 357 4I« 
v* imagery 93 

incidence of 50 63 66 IMS 95 90 OX- 
99 IOO fOf f07 for m ItO-tlt 
J 14 122 

intermittent stimulation role of *** 90 

101 114 115 

IQWlaml 103 104 121 

in trcT ill siihl ft 95-96 

n wof activity and 54 K. 9* 90 101- 

102 107 326 

pern uaf ty traits and 119-133 
phvdologtcal thrones of t2S 414-f/d 
419 
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Halludnation(s) (Con!) 
prediction of, 105 
in psjchotics, 121, 122 
vs reported visual sensations (RVSs), 94, 
95 

in SD vs PD, 50-51, 113 115 
sex differences in, 74, 109, 112, 113, 114, 
116, 119, 312,313 
soaal factors and, 101, 106 
sources of interest, 85 
time of reporting, role of, 103, 105, 107, 
116 

m total vs partial SD, 52-53, 96, 112-113, 
114, 115, 420 

verbalization, role of, 96, 102, 118, 120 
tn ■water immersion, J15, 1J9 
See alio. Imagery; Reported auditory sea 
sations. Reported visual sensations 
Halluanators vs non halluonators, charac 
t eristics of, 100-101, 121 
Handling, effects of See Gentling 
Hand tremor See Tremor 
Handwriting, quality of. 234 See abo Motor 
coordination 

Harvard symposium, 11, 14, 439 
Heart rate, 52. 60. 61, 67, 74. 78, 122, 270, 
271, 273 , 274. 275, 276. 277. 284. 313. 
320. 413. 443 See abo Blood pressure. 
Pulse Tate 

Heat, effect of. 143. 228, 391 
Heat, sensitivity to, 237, 243, 245. 248 See 
abo Pam 

Height, body. 275 See abo Physical changes 
Hobopple Test, 134 

Holliman Ink Blot Test, 81, 144 See abo 
Rorschach 

Homeostasis. 197. 199, 201. 229 268. 319, 
410,412. 428. 444,445 

"Homeostat" theory, 412, 419 420. 421 See 
abo Theories of sensor) rest net ion 
Hostility, 76. 77. 78. 118, 158. 312. 314. 377. 

378. 379, 380, 381, 387. 427. 443 
Human Resources Research Office (Hum 
RRO). 10. 102-103. 105, 108, 136. 161. 
163. 165. 178. 226 223. 234 241. 291. 
292, 295. 297, 299. 300. 301. 302. 303 
SOI. 303. 313 314 320. 321. 322. 324 
Hunger, 54, 74 195 

Hydrocortisone, 285. 428 See abo Corn 
cosierone, ll-ox)corticoids 17 hydroxy 
corticosteroids 

Hydrohypodynamie environment See 
Water immersion technique 
Hydroxycorticosteroids See 17 hydroxycor 
ticosteroids 

Hyperactivity 5 6 7 8 See abo Restless 
ness 


Hypnagogic phenomena, 93, 116, 119, 122, 
267.416 

Hjpnocampic imagery, 116 See also Eidetic 
imagery: Imagery 
Hypnoid syndrome, 12 
Hypnosis. 71. 112, 122, 155 
Hypothalamus, 413, 414 

Id, 425, 426, 427. See abo Ego, Superego 
Idioretmal phenomena, 32, 97, 119, 420 
Illumination, ambient, role of, 227-228 
Illusions, 32, 74, 86, 101, 111, 123, 337, 339, 
341, 342. 386, 416, 420, 427, 431, See 
abo Perceptual distortions 
Imagery 32-33, 34, 36, 38, 50, 52, 57, 58, 67, 
74, 77, 79. BO, 85, 86. 95, 105, 108, 109, 
HO, 114. 116, 117, 119, 120, 122, 156, 
218-221, 267, 270, 299, 300, 306. 307, 
312. 318, 326. 358, 360, 361, 362, 416, 
419, 420 See abo Hallucinations, Re 
ported auditory sensations. Reported 
visual sensations 

Immobilization, effect on, 7, 48, 81, 440 
animals, 251 

biochemical measures, 327 
cognitive measures, 55, 137. 138, 141, 147, 
251 

EEC activity, 55, 263-261, 268 
motor coordination, 249-250 
sensory perceptual measures, 55, 248-249, 
251 

symptomatology, 54, 107 
Immobilization technique, 248-249 
Impulsivity, 76, 78, 320 
Incentives. 151, 152. 172-174, 176. 181, 186 
198 199. 201, 203 See abo Rewards 
Incentive phenomena, 186-193 
Incentive potential (K), 172-173, 174 
Individual differences 10, 35-36 71. 129 
150 213 , 259-260. 261, 264. 274. 289. 
393-395, 410. 4t2. 422. 423. 428, 429 
Inductive reasoning See Reasoning indue 
tive 

Information deprivation. 198-201 
Information, dimension of, 182-183, 161 
185. 187. 188. 189 192. 199. 203. 204 
Information need (drive) See Dme(s) 
Information processing theory See Thrones 
of sensory restriction 

Information satiation 198-201 , 446 See 
alto Satiation, sensory 

Insomnia. 338 377, 382. 381. 385 3°6 See 
alto Sleep 

Instructions, role of <ee Fxpettancy set 
Institutionalization, effect* of. 5 6-7 
Intellectual performance See Cognitive per 
formancc 
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Irtetscroor) elTees. see Sensory 

StUlllCS Of ... 

Introverts. 78. 79. 295. 314-SIS. 4-3. 443 
See also Extraverts 
Iodine, protein liound, 285 

IQ. changes in. 5.6. 133-134 

IQ. role e>(. 105. IM. «•. '50- >»'• 16) - 
302 

Iron lung procedure, See Tank type respi 

IrritabUtty. "0. 339.374.877. 382 . 387. See 
also Anger ,, 

^M“‘Su5rss^« 

SOU 312, 313. 320 
Italian studies, 13. 221 

J’TS' ;«”h! 5 2 & S» 

23o! 233. 210. 250. 270. 271. 275 
KetOBenie steroid. See 17 leuycmc s.ero.d. 
Ketosleroitls See 17 K«™ero,<t> 

Kinesthetic acute). 233, -18. 2>1 
Kinesthetic elepnsaUon lee Imetcbtltuunn 
Koht Mock De iign Test, 134. 135 
Korean War, 8, 157 

Leadership. 395. 396. 399 Hg. 251. 

Learning ability. 4. 5, 8 » 

388.389.422.441 
leary Interpersonal Check J~ > ’ 
lenses, inverted, efr ”“ 
life style measures. -90. _320- - 
Lop at reasoning See * ea ^ Pitui 
lutcinhing hormone 285 See 

tary gland 6 440 

LSD. 121. 123. IM }% 
during Sn.122. 27 7 Sernyl 

See also Mcscaltn. rsiiocyo 

Mabaans. a»dil«7 ' 231 

AlflcQwurrie Test D /J’ 

See also Motor coordination 
Manchester. Umvertity of, 315, 

Mama, acute. 338. 339, ‘ l r) 7 e 116 

Mamlat Anxiety Scale 

118.313 See also An»«*r 

Manipulatory activity. • ^ u>5. 107, 

Manitoba, University® • • 225. 228 

136. HO. 144. 210 -12. 256 

234. 236. 289. 245. *«• ** 2S4 . *1. 
258 259. 26 . 26- gj m joi. 302 
292, 293, 2 94 - ^ 97 ' 3 ,3 3 i4 326 327 
303. 307. 310. 56-57.74. 101. 

Married couples, as su j 

135 77 83. 120. 295, 306 

Masculinity fe, ‘ ,,nl "' * 

Masochistic behavwr. 192 


MaiidifeyPerionaIdyJntcflfory.78 

McGill University. 3. 4, 9. 11. 19. 2 ,5,9^ 
97 100, 115. 127, 128, 134. 1 3 ®'*/”' i?,* 
160. 208. 209. 210. 211. 212. 220. 

229, 234 . 245. 255, 256. 274. -78, 282. 
293 1 291. 305. 319. 415. 437. 446, 447 

Measurement, problem of. 28-30 
appropriateness of measures. 31-33 
baselines. 33-34 

^■STEattSi^ 

Digit span. Recall, Recognita 
Mental deficiency, 7 

gSffm**. * ««■ 

Me.aS™ See Basal 

gSKsSSSa 

<* . „2 214 215. 221. 235 See 

Mirror drawing 212. * 

also Motor coordination 

Kk171*{.»* !8S!M 

Moscow Purge Trials. 5/ ^ ^ 259 _ 

M0U ^!‘?» SaTsSS 389.’ 390. 418. 422 
MotoTie’^. 

"Vs'tav 0 ' 2 ' 2 -^ 6, 

Moeoe depmation Sec Inttnobibiatton 

Mount Everest. 3y 8 York) 351 

Mount Sinai Hospital (N fusions 

Movement apparent. 30 « ^ ^ w 

Movement estinia gP^ ck iU { (MAA- 

‘"““cl.). *12^52. 53. 55. 57. 63. «' K - 67 ’ 
70.72.80. 117 „ 78 , 296. 

Multiple discriminant fund 

300 301 .. „„ 920 See also Illusions 

•SZ'ZST'S* 

r,pe ». 

79.3H.315 
Myopia 216 

. Mental Health 

National Institutes 

(NIM ?’’?Ke,ea,ehI«m U .e(NMBl). 
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Naval Medial Research Institute 
(NMRI) (Cont) 

308, 312, 320, 321, 322, 323, 324. 384, 
397,400 

Nedcer cube reversals. See Reversible figures 
Negame Adaptation syndrome, 306, 308 
See also Adaptation to sensory restnc 
non, Positive Adaptation syndrome 
Neurotiasm. 77, 78, 120, 301, 310, 311, 313. 
314 

New York University, 11, 305, 306. 303 
Non-compliance behavior, 355, 358, 366, 
367 See also Compliance 
Noradrenaline, 101, 278-2S0. 28 2. 283, 284, 
317, 326, 327, 428 See also Adrenaline, 
Catecholamines 

Norepinephrine See Noradrenaline 
Nos city, 8. 54. 177, 178, 182, 192, 203. 429. 
444 , 446 See also Cunosity; Explore 
tory behavior 

Numerical ability, 51. 65, 127, 134, 135. 136. 
137. 138. 148,251,383 3S9 

Occipital lobe, 268 See also Alpha waves 
Oceanauts. 391 

Olfactory deprivation (deafferentation). 268 
418 

Olfactory sensitivity, 239-240, 420 
Optimal In el of arousal See Arousal 
Optimal lesel of sensory sanation See 
Stimulus vanabilny 

Optimal level of stimulation theory See 
Theories of sensory restnction 
Orthopedic patients, 332. 371 See also Im 
mobilization. Poliomyelitis patients 
Oscillatory phenomena 228. 233, 240 
Oxycorticoids. See 1 J-cxycorticoids 

Pam pertepnon, 7, 8, SO 190. 191, 232-233. 

237 . 245, 246, 248, 250. 310, 414, 420 
Pam tolerance. SO 309. 310 423 
Paranoids! tendencies. 337. SM. 339. 340 


Personality changes, 6, 158-159, 308 
Personality conflicts, 377, 379. 385, 392 
Personality, subjects', role of, 75-82, 1 19— 
120 

Peisuasibjlity, 13, 156-165, 442 See also 
Attitudes, changes in; Brainwashing; 
Propaganda 

Phantom limb, 415 See also Amputees 
Phencyclidine See Semyl 
Phemprazine, 117 

Phi phenomenon, 212, 219-220 See also 
Illusions 

Phospholipids, cerebral, 283 
Photic driving, 258 See also Alpha blod- 
mg; Alpha waves 
Physical changes, 275-276 
Physiral complaints See Somatic complaints 
Physiological theories See Theories of sen 
sory restriction 

Pittsburgh, University of. 12, 186, 188. 194, 

200 

Pituitary gland. 281, 282, 285, 413, 428 
See also Adrenocorticotropic hormone. 
Anti-diuretic hormone. Luieinmng 
hormone; Thyroid stimulating hor 
mone 

Poliomyelitis patients, 100 
Positive Adaptation syndrome, 306. 308 
See also Adaptation to sensory restnc 
tion. Negative Adaptation syndrome 
Positive Contemplation factor. 63. 64. 292, 
294, 297, 426 See also Tedium Stress 
factor; Unreality Stress factor 
Prague. IS 

Prediction of general SD phenomena. 72- 
73 80,82.83,105 
Predictors of isolation tolerance 
biochemical measures 279-280, 281, 327 
cognitive measures 307-303 
early in isolation measures, 291, 297, 322- 
324 
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rrcsbycusu, 244 ot7 40 a 

Pressure, constant, effect of. 245-- , 

See aho Tactual deprivation 
rreuurc rensimily. 2)1. 215- See •!» Tac 
tual wait). Tactual localisation 
Primary process raetor.54.67 
Primary process thinking. 50. 55. . • ’ 

144, 145, 505. 306. 307, 308. 3 3. 318, 
425. 426. 427. 431, 417 See aho See 
ondary process thinking gg 

prm i; riSrmV»i»«» 

275, 276. 251. 292. 295. 291. 3-1 
r " 0 '„ SD „r P ,'?r.«.'S 252. 262. 265! 
”i 311, 312. 326-327. 431 See «<» 
Adaptation to »» r l 2J5 . 

Prison inmates, 7. 15a. l->7. • 

rmacy. nee! to,. »79. 5M. 3*7^ ^ 

mol T,,'. Ronehacb; TSe- 

STS'. 161. 163. 178. 

“'Jt 3; AnUudcs. changes In. 

Rrainsvashing, 

Psilocybin 278 See aho LSD. 
r.)ch»nalyl>o ihcssnc. See Thee,,., ol 

ri’jchothcrepeutic eRcctivcnew of SD, 

Pulse rate, 60. 27/, 

prrauro. Itort Rotary P"' 

Pursuit rotor performance 
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Quitter,. ‘SJJb’jiL 21s! 

78. 80. 81. 1M. “*•„ 230. 28 >- 2tE - 
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lation lolera",'- M , ,4. 83. 

isolation .ntn 72, 101 
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. m See Motor cooidina 
Rail walking ability 
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Rap,.' nr a 216 223-224. 
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Reasoning. log*® 1 - 388 v bal reasoning 

srso"'. im sre 

*££rsi. 65. 65. .38 See * 
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Reversible figures 51. 55. 212. 220-221. 242. 
244, 248. 250 See also Illusions 

Rewards 

meaningful, 176-182 
non meaningful. 182, 184-197 
secondary. 176. 177. 178, 182, 190 
See also Incentives, Reinforcement 
Richmond (Virginia) VA hospital. 157 
Robinson Rhymes Test, 135, 137, 148 
Rod and Frame Test, 79, 120. 265, 316. 420. 
443 See also Field dependence indc 
pendencc 

Rorschach, 78. 79, 81, 93. 99. 101. 102. 145. 
144. 148 189 301, 305. 306, 307. 308. 
318, 327, 422 426 See oho Hoflzman 
Ink Blot Test 

Rotary pursuit performance, 77. 214 215. 

224, 236 See also Motor coordination 
Russian studies 130. 157, 159. 224, 235, 
240-241. 242. 243, 244. 251. 258-259. 
261-262. 263 265. 268 274-275. 276 
283 377. 381, 383. 387, 389, 392. 414- 
415 418 

Rutgrrs-The State Unucniiy. 13 

Sailors shipwrecked. 7, 380 
Satiation cross modality, 200-201 
Satiation information See Information sa 
nation 

Satiation sensory. 80 81 309 310 423 429. 
442 

Schizophrenics 116 121. 122, 123. 231. 256 
205. 274. 440 See also Psychopaths 
Scuba disrn 48 

Sea Ub project 391. 392. 395. 398 
Searhore test* 229 241.242.244 
Secondary process thinking 145 305. 300 


Sensory deprivation (Coni) 
subject maintenance problems in, 26-28 
techniques for production of, 18-27, 48. 
290-291 

Sensory effects specific ss general, 419-421 
Sensory interaction, studies of, 232, 236- 
243. 248. 250-251. 258, 413-420 421 
Sensory overload, 441, 446 See also Sensory 
bombardment 

Sensory vs perceptual deprivation, relative 
eflccts on, 300 

cognitive measures, 50-54, 137, 138, 140. 
146 

endurance, 50-51 
hallucinations, 50-51, 96, 113-115 
motor coordination 234 
physiological measures 194. 257 
sensory perceptual measures 50-51, 210 
211. 212. 213 . 216, 218, 220, 221. 222- 
223, 228. 232 
stress, 51 

Sensory restriction earl), 4-7, 251 See also 
Institutionalization effects of 
Semyl. 123, 268. 278 See also LSD, Mes 
calm. Psilocybin 
Set See Expectancy set 
17 hydroxycorticosteroids (17 OHCS), 282 
283 See also Corticosterone, 11 oxy 
rorticoids. Hydrocortisone 
17 Vetogenic steroids (17 KGS). 55 283. 285 
17 kctosteroids (17 KS) 55 283. 285 320 
Sexual behavior, in animals 6 
Sexual thoughts 51 77.78.312 426 
Sex differences 48 52 72 73-75 77. 109 
112 113 114 116 119 241. 244. 271 
310-313. 325. 339. 353. 363 417 
Sue constancy See Constancy 



Subfeet Index 


521 


Somatic complaints. 54, 52, 53, 56, 67, 75, 
76, 77. 78, 79. 10 J, 271, 301, 352. 386, 
387,419 

Somcsthctie cortex, 247, 218, 420 See aho 
Parietal lobe 

Somes diet ic sensations. 53, 80. 96, 113, 114, 
115. 118, 119, 120, 420 See oho Body 
image 

Southern California, University of, 355 
Space cabin simulator, 282-283, 379 
Space night, 3, 8, 83, 376, 380, 391. 392, 398. 

401, 434, 435 
Space relations, 55 

Speech impairment. 50, 54, 131. 338, 339, 
422 

speech rate, 142-143. See a ho Talking, de 
sire for; Verbal productivity 
Spiral after effect. 212, 219 See aho lllu 
moos 

Statistical significance, appropriateness of, 
40-41 

Stimulation, sensory 
dimensions of, 167, 1 78, 182-183. 203 
information value of 177. 184, 185. 186, 
187, 188, 192 
need for, 167, 446 

optimal level of, 167-168, 410, 413, 421, 
428-431.446-447 

Stimulus hunger, 9 18. 130, 158, 273. 446 
Stimulus seeking 
in animals 201-203, 269 
m humans. 167-201, 291, 297, 298, 320. 
323. 324. 442 

Stimulus variability, need for. 81, 201, 202. 
319,446 

optimal level of, 167, 212, 412, 418 
Story telling tasks. 67, 141-143, 144, 145- 
146 See also Verbal fluency. Verbal 
productivity. Word making 
Strangers, aj subjects, 56-57, 74, 101, 135 
Stress, 5, 31, 52, 53, 56, 58, 72. 73. 76. 77, 78, 
112, 273. 278, 280. 285, 312, 313, 318, 
322, 423 424, 425, 426. 439, 442. 444 
adaptation to. 7, 67-78 
duration and, 66 
in eye surgery patients. 345 
in group confinement, 57, 377-379, 392- 
393, 395 
in SD vs PD, 51 
sex differences in, 74, 75 
subjective, 10, 54 55 70. 145 282, 324, 

327. 378, 427 

verbal originality and. 145 
\ee also Anxiety, Tedium Stress factor. 
Unreality Stress factor 
S troop Test, 120 

Subjective Stress Scale (SSS), 10, 280, 281, 

297. 324 See also Stress 


Submarine^). 8. 382. 383, 387, 389, 390, 
394. 434 

Suggestibility, primary, effect on, 154-156, 
431, 437. See also Expectancy set 
Suggestibility, secondary See Pemtasibility 
Suggestibility, tests of, 120, 324-325 
Suggestion, role of See Expectancy set 
Superego, 427. See also Ego, Id 
Sympathetic adrenomedullary system, 278, 
283 See aho Adrenaline; Catechola 
mines. Noradrenaline 

Tachistoscopic perception, 212, 216-217, 
226, 269 See aho Visual acuity 
Tactual acuity. 79, 226. 229-232, 236-238, 
240-241, 245-247, 248, 250, 251, 258, 
317, 420 See aho Pressure sensitivity. 
Tactual fusion 

Tactual deprivation 245-247, 248, 420. See 
also Pressure, constant, effect of 
Tactual form discrimination, 231-232 
Tactual fusion, 230, 235, 245, 246 See aho 
Tactual acuity 
Tactual localization, 231 
Talking desire for, 130-131, 132 See aho 
Speech rate. Verbalization, spontaneous 
Tank type respirator, as procedure, 23 
Task complexity, role of, 11, 80, 147-153, 

4 22. 430 

Task demand, role of, 273, 318, 430. 447 
Taste See Gustatory sensitivity 
Tedium See Boredom 
Tedium Stress factor, 54, 55, 63, 64, 292. 
297, 312, 426 See aho Boredom, Stress 
Unreality Stress factor 
Temperature, oral, 274, 367 
Temporal lobe 257. 258 See aho Theta 
waves 

Terminology problem of, 17-18 
Territoriality, 379, 380 
Test administration, mode of presentation, 
as variable, 31 

Test administration, time of. as variable, 
28-30. 129, 133, 134, 135. 139, 146, 150, 

218 219, 220 221, 228-229, 421 
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